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THE INCIDENCE OF PENICILLIN IN THE MARKET MILK SUPPLY 


OF A LOCAL NEW ENGLAND AREA’ 
F. A. Sano, R. B. Czarnecki’, W. K. Harris? 
Amherst Board of Health and the 
University of Massachusetts, Amherst, Mass. 
(Received for publication May 12, 1958) 


The incidence of penicillin in the pasteurized milk marketed 
in Amherst, Massachusetts was found relatively high when compared 
with the findings in earlier state and national surveys. 

Twenty-five or 20.5 percent of 122 samples were found positive. 
Of these, fifteen or 12.3 percent of the total were detected by 
the 4’ disc assay method of Difco. The %’ disc was found more 
sensitive as with it ten additional positive samples were detected. 


Penicillin has been used extensively for treating 
bovine mastitis since it first became readily available 
for animal use. Detectable amounts are frequently 
present in cows’ milk for as long as three days after 
administration. Cheese manufacturers have called 
attention to its inhibition of starter cultures (3). Also, 
because the antibiotic can withstand pasteurization, 
it became a foreign constituent of importance in milk 
marketed for fluid consumption. 


It was not surprising, therefore, that the Food and 
Drug Administration (F.D.A.) undertook a study of 
the situation. Its three nation-wide surveys (9,10) 
conclusively showed that penicillin and other anti- 
biotics are often present in the nation’s milk supply. 
These surveys included an evaluation of the possible 
harmful effects from drinking milk containing peni- 
cillin. It was the decided medical opinion that al- 
lergic reactions could result. 


In a post-graduate seminar for physicians held in 
New York City during February 1958, it was pointed 
out that an increased incidence of dermatitis in 
private practice was probably due to penicillin re- 
actions (7). It was also stated that about 20 percent 
of dairy products contain residual amounts of this 
antibiotic, thus incurring suspicion as the source when 
reactions occur. Of all the antibiotics commonly used 
today, penicillin was believed the most likely one to 
cause sensitivity reactions. 


A survey of pasteurized milks obtained throughout 
New York State was reported by Kosikowsky, et al. 


1Contribution No. 1160 of the Agricultural Experiment 
Station, University of Massachusetts. 

2Dr. R. B. Czarnecki is a member of the Department of 
Bacteriology and Public Health, and Dr. W. K. Harris is 
in the Department of Veterinary Science, University of 
Massachusetts. 


Mr. Siino, a member of the 1.A.M.F.S., served in the 
armored infantry during World War II, following which 
he attended the University of Connecticut, where he re- 
ceived his B.A. in Bacteriology in 1950. He then did 
graduate work in public health at the University of 
Massachusetts, receiving his M.S. in 1952. He was employed 
as a sanitarian in Connecticut in 1951 and joined the 
Amherst Board of Health as Health Agent and Sanitarian 
in 1954. 


(6). The disc assay method for penicillin was used 
and six percent of 1794 samples produced inhibition 
zones in Bacillus subtilis-seeded agar. Penicillin was 
prebably present in the majority of positive cases as 
indicated by the penicillinase identity test which was 


run on many but not all positive milks. The authors 


felt that many milks contained antibiotics in levels 
below the sensitivity limit of the test method. 


Local public health interest prompted the present 
survey. It included multiple samplings of all dealers’ 
supplies marketed for fluid consumption in the town 
of Amherst, Massachusetts during the summer of 1957. 


METHODS 


Pasteurized milk which had been routinely collected 
from delivery trucks and retail outlets and subjected 


to quality control tests, was used for the penicillin. 
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survey. One hundred twenty-two samples from four- 
teen dealers’ supplies were thus collected and 
examined. The samples were in glass or waxed paper 
containers and about two-thirds of them were homo- 
genized. After collection, the samples were refri- 
gerated immediately and deposited in the laboratory 
refrigerator within one hour, usually. 

Standard plate count, coliform, and phosphatase 
tests were performed on most of the samples. These 
tests were conducted according to the Standard 
Methods for the Examination of Milk and Dairy 
Products (8). The phosphatase test was performed 
by using the Scharer Test Kit. 


Penicillin Assay Procedure 

The penicillin test procedure used as the basis for 
this study was the disc assay method of Difco (1). 
One hundred ml. of sterilized whey agar was cooled 
to 50° C. and seeded with 1 ml. of a Difco Bacillus 
subtilis spore suspension. The seeded agar was poured 
into a sterile 12%” by 8%” Pyrex baking dish, and 
allowed to cool at room temperature under a fitted 
aluminum cover. Duplicate sterile %” discs (Difco) 
containing the milk to be tested were placed on the 
agar with flamed forceps. 

Preliminary trials had shown that milk container 
design often prevented satisfactory control in moisten- 
ing the assay discs. Further, the %” discs did not 
absorb the milk samples at a uniform rate or with 
even distribution. Therefore, the following technique 
was adopted and excellent visibility and convenient 
access to the milk surface resulted. As soon as sam- 
pling was completed for the quality control tests, a 
thoroughly mixed portion of the sample was poured 
into the bottom of a sterile Petri dish for penicillin 
assay. The edge of the assay disc was dipped slightly 
into the milk sample. At the instant saturation was 
complete, the disc was removed, thereby avoiding 
taking up excess milk. 

In order to make comparisons using variations of 
the disc method suggested by other workers (2,4,5), 
each sample was tested also with (a) double %” discs 
(Difco), (b) a single %” disc and (c) double %” 
discs. The double discs were placed one at a time, the 
second on top of the first. The ¥” discs (No. 740-E) 
were obtained from the Schleicher and Schuell 
Company. 

In addition to the Difco pencillin concentration 
discs for the standard curve, controls on each culture 
dish included (a) duplicate %” discs and a %” disc 
containing raw milk from a first-calf heifer in the 
herd of the University of Massachusetts known to 
have never been treated with antibiotics, (b) a ” 
and a %” dry blank disc; and (c) a penicillinase disc 
( Penase-Difco ) containing the sample to be tested, for 
identifying penicillin. 
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Six or seven unknown test samples could be con- 
veniently examined on one culture dish. When all 
the discs for test samples, controls, and standard 
curve had been placed on the agar, the dish was 
incubated at 35.5° C. During the first tests, plates 
were read after 4, 5, 6, 7, and 8 hours’ incubation to 
determine which period gave the best zones for 
measurement. Six hours of incubation gave optimum 
results and this reading time was adopted for routine 
use. All tests were run in duplicate by using an iden- 
tical set of discs on a separate culture dish. 


REsULTs AND Discussion 


The incidence of penicillin in each dealer’s milk 
supply is presented in Table 1. Fifteen of the one 
hundred twenty-two milk samples were found posi- 
tive for penicillin by the disc assay method of Difco. 
This is 12.3 percent and approximates the 11.6-percent 
reported in the second F.D.A. survey. It is consider- 
ably more than the 3.2 and 5.9 percent incidence 
reported respectively in its first and third survey, and 


TasLe 1 — INcmENCE Eacu DEALER’S 
SuPPLY 


Total samples 


positive 
No. No. samples by Difco 
samples positive by and modified 

Dealer tested Difco method methods 
A 4 1 1 
B ll 2 2 
Cc 24 8 9 
D 14 3 3 
E 8 0 1 
F 6 0 3 
G 7 1 2 
H 1l 0 0 
I 13 0 2 
J 4 0 0 
K ll 0 0 
L 1 0 0 
M 2 0 0 
N 6 0 2 
Totals 122 15 25 


the 6.0 percent in the New York State survey. Ad- 
mittedly, the total number of samples examined in 
the present survey was relatively low, but it did 
include the product of one dealer twenty-four times 
and the products of the others in a ratio of samplings 
to volume marketed that was roughly comparable for 
each dealer. 


Whenever a milk sample was found positive for 
penicillin by the Difco method, it was also found 
positive by each of the variations used for comparison. 
In addition, ten samples with penicillin concentrations 
not detected by the Difco method, were found posi- 
tive by one or more of the other methods. Therefore, 


PENICILLIN IN THE MARKET MILK SUPPLY 


the total incidence of penicillin, as indicated by the 
modified assay test results, was twenty-five of one 
hundred twenty-two samples, or 20.5 percent. This is 
nearly twice the highest incidence reported in the 
national surveys. Kosikowsky, et al. (6), reported that 
summer milk samples in New York State yielded a 
significantly smaller penicillin incidence than spring 
samples. Our seasonal climate is similar to that of 
New York and our survey was made during the 
summer months. If a similar seasonal variation in 
penicillin incidence occurs here, the significance of 
our relatively high incidence is even greater. 

Five of the fourteen dealer’s supplies were found 
positive within the range of sensitivity of the Difco 
method. These five and four others were found po- 
sitive by modifications of the Difco method. The 
remaining five dealer's supplies were negative 
throughout the period of the survey. 


TABLE 2 — SAMPLES WitH MEASURABLE INHIBITION 
Zones OpTAINeD By THe D1rco PROCEDURE 


iui Standard Coliform 
Uoits of ter count 
1 .039 37 ss 0 
2 .029 ST 700 8 
3 041 39 15,000 1 
4 .035 33 5,600 5 
5 .029 27 9,700 0 
6 021 20 64,000 3 
7 .155 147 9,000 2 
8 .055 52 5,600 0 
9 .042 40 7,500 0 
10 .029 27 11,000 0 
ll .024 23 21,000 0 
12 .055 52 2,400 0 
13 .038 36 3,500 0 
14 .042 40 1,700 0 
15 .064 61 
*Not performed 


In Table 2 is shown the penicillin content of the 
fifteen samples found positive by the Difco method. 
The range was .021 to .155 units per ml., and in terms 
of quart volume, these quantities are about 20 and 
147 units respectively. For comparison, the ranges 
found in the first, second and third F.D.A. surveys 
(9,10) were respectively .010 to .084, .003 to .080, 
and .003 to .550 units per ml.; while that found by 
Kosikowsky, et al. (6), was .050 to .500 units per ml. 

The zone diameters produced by the Difco peni- 
cillin concentration discs were plotted in the form of 
a dosage-response curve on three cycle semi-logarith- 
mic paper (log.of concentration vs zone diameter). 
A stardard reference curve was thus constructed for 
each set of standard concentration discs and in all 
cases it approximated a straight line. The least con- 
centrated standard disc corresponded to .05 units per 
ml. All but four of the fifteen samples with inhibition 
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zones obtained by the Difco procedure were found 
to be below this concentration. Therefore, their peni- 
cillin concentrations were determined by interpola-. 
tion on an extension of the standard curve to the re- 
quired point. The duplicate %” discs gave identical 
zone diameters for nearly all of the fifteen positive 
samples. Averages were used for determining penicil- 
lin content in the instances of slight size difference. 

The standard plate and coliform counts for the 
fifteen positive samples are also given in Table 2. 
There appeared to be no definite correlation between 
these results and the penicillin content. Furthermore, 
there was no clear indication that the counts had 
been influenced by the presence of penicillin when 
they were compared with the counts made on the 
other one hundred seven samples. 

Compared in Table 3 are the results of tests made 
by modifications of the Difco method on the ten 
positive samples not detected by the Difco method: 
Quantitative determinations were not made on these 
since a standard reference curve could not readily 
be made. However, since a more sensitive test was 
necessary to detect penicillin in these samples, it 
may be assumed that their pencillin content was 


less than that found in the other fifteen positive . 


samples. This assumption is borne out by a comparison 
of the zone diameters obtained in the two groups. For 
the %” discs in the fifteen samples the diameters 
varied from 14.5 to 19 mm., averaging 16.7 mm., 
while the largest diameter in the ten samples was 
15.0 mm. Likewise, the diameters for the double %” 
discs in the fifteen samples varied from 8 to 11 mm., 
averaging 9 mm., while the diameters for the two 
zones obtained in the ten samples were under 7 mm. 
The inhibition zones produced by the ten positive 
samples were very clear with a distinct outer margin. 

The single %” disc was found to be as sensitive for 
detecting penicillin as the double ¥” disc, and there 
was an obvious advantage in handling one disc 
rather than two. The %” discs were more sensitive 
than either single or double ¥” discs. The latter had 


Taste 3 — Penicmimy ConcEeNTRATIONS Founp IN 
Sampies But Not Detectep By Tue Dirco PrR6cEDURE 


Double Single Donble 


Sample disc disc disc 
1 + + 
2 + + + 
3 
4 + 
5 + +." 
6 a + + 
7 “8 + + 
8 + 
9 + + + 
10 _ + + 
Legend: Inhibition zone : 


= No inhibition zone 


4 
4 
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little advantage over the single %” disc. Absorption 
of milk by the ¥” discs was very uniform and easily 
controlled and their larger size made them easier 
to handle than the %” discs. 

The presence of penicillin is confirmed in a milk 
sample when an inhibition zone occurs around the 
test sample disc but not around the penicillinase disc. 
Penicillin was thus identified in the twenty-five sam- 
ples which produced inhibition zones. One penicil- 
linase disc, however, which had no measurable zone 
did have a slight, very narrow halo, which suggested 
the presence of an inhibitory substance other than 
penicillin in the milk sample (No. 8 in Table 2). Even 
if such substance was present, the presence of peni- 
cillin is still confirmed by the definite zone of inhibi- 
tion which was around the test sample disc. 


The presence of penicillin in test samples was fur- 
ther confirmed by use of the identical set of discs on 
a separate culture dish. Occasional slight variation 
in inhibition zone size coincided with a corresponding 
variation in the zones of the standard concentration 
discs. None of the dry blank control discs and none 
of the milk samples from the untreated first-calf 
heifer produced zones of inhibition. No significant 
difference in incidence of penicillin was found be- 
tween the homogenized and regular pasteurized milk 
samples. 


The phosphatase test was run on most of the twenty- 
five samples that later were found to contain penicil- 
lin and none were found positive. This supports the 
findings of investigators who have found pasteuriza- 
tion ineffective for destroying penicillin in milk. 

SUMMARY AND CONCLUSIONS 


During the summer of 1957, a survey was conducted 
to determine the incidence of penicillin in the milk 
marketed for fluid consumption in the town of Am- 
herst, Massachusetts. Fifteen of one hundred twenty- 
two pasteurized milk samples from fourteen dealers’ 
supplies were found positive for penicillin by the %” 
disc assay method of Difco in the range of .021 to 
.155 units per ml. This incidence, 12.3 percent, is 
relatively high when compared with the New York 
State and national surveys. 

The samples were also tested by modifications of 
the Difco method using double %”’, single ¥” and 
double %” discs. Penicillin was found by each of these 
in the same fifteen samples and in ten additional 
samples by one or more of these methods. The total 
incidence then was 25 of one hundred twenty-two 
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samples or 20.5 percent. It would seem to follow 
that in the community surveyed, at least one family 
in five used milk containing penicillin. This estimate 
is probably conservative when it is considered that 
nine of the fourteen dealers’ products were found 
postive at one time or another. 


The ¥” discs were found more sensitive than the 
%” discs in detecting the presence of penicillin in 
milk. Their larger size made them easier to handle and 
they were found uniform in absorbency of milk while 
absorbency by the %” discs was not uniform. On the 
basis of greatest convenience and high sensitivity the 
single #” disc seemed to be the most suitable of the 
methods used. 
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THE USE OF PLASTICS IN THE DAIRY INDUSTRY’ 


D. F. Smpa. 
The United States Stoneware Company, Akron, Ohio 


Phenomenal progress of plastics in the last ten 
years has exerted considerable influence on patterns 
of manufacturing, buying and selling in all industries. 
One has only to glance around the home, the plant, 
in the stores, in transportation equipment, and in all 
facets of everyday living to see the tremendous im- 
pact that plastic materials have had and how they 
have introduced trends almost to the brink of revo- 


lutionary change. Excluding the use of plastics in- © 


consumer items and soft goods, this same trend can 
be seen in the industrial adaptation of plastics, not 
in place of standard materials of construction, but 
as materials in their.own right or in conjunction with 
steel, wood, glass, paper, textiles, etc. The transition 
of thought from plastics as “substitutes” to their stat- 
ure strictly on their own merit has finally been ac- 
complished — not through propaganda nor advertis- 
ing but through acceptance and performance by the 
most exacting of all tests, those of the consumer. This 
path has not been easy nor has it been credited with 
success in all ventures. The age old theory of supply 
and demand and natural selection, has drawn to the 
wayside many materials and ideas which in some 
areas of industrial use, still remain to plague the 
overall progress of plastics. These midadventures and 
false starts are normal and quite necessary to the 
development of any approved product. 


It is now increasingly evident that the use of plas- 
tic materials in the dairy industry is inevitable. The 
use of plastics in the form of molded shapes, films 
and foils in food packaging has contributed greatly to 
hastening the exploration and development of plas- 
tics in contact with dairy products. The background 
gained in food packaging supplied the necessary im- 
petus, particularly with respect to testing of materials 
and ingredients that are non-toxic or lacking in those 
properties which contaminate food products. The ad- 
vantages of non-toxicity in contact with a wide variety 
of foodstuffs, clarity, light weight, sealability, adap- 
tability of raw materials, have accounted for the pro- 
gress made in this field. 


In the majority of food packaging problems, how- 
ever, there is a distinction which sets it apart from 
problems involved in the dairy industry as we are 


1Presented at the 44th Annual Meeting of the INTERNATIONAL 
AssOCIATION OF MILK AND Foop SAnrrARIANS, INc., at Louis- 
ville, Kentucky, October 7-10, 1957. 


For the past 18 years D. F. Siddall has been Director 
of Research and Development of the U. S. Stoneware 
Co., and Director of the Chamberlain Laboratories — the 
research and development center for the U. S. Stoneware 
Co. Mr. Siddall is a member of the International Association 
of Milk and Food Sanitarians as well as. numerous other 
professional societies. He is now serving as chairman of the 
Plastic Task Committee of the Dairy Industries Supply 
Association. : 


considering here — that of single versus multiple use. 
Single use containers, foils and films based on cer- 
tain types of plastics are considered in much the 
same manner in the packaging of dairy products as 
in other foods or products that are ingested. However, 
the immediate and impending problem’ of using plas- 
tics in contact with dairy products, is not the pack- 
aging of the product for distribution but rather its 
use as.a component part of the processing of raw 
or finished dairy products, which defines it as mul- 
tiple use. The entire theme of this paper then, will 
deal with the consideration of plastic materials in 
processing equipment, subjected to multiple use. _ 


PLANNING FOR UTILIZATION OF PLASTICS 
IN THE Dairy INDUSTRY 


The preponderance of stainless steel and glass used 
in and around dairy process equipment suggests that 
the performance and background ofthese materials 
serve as guide and comparison for the performance 
of new materials — not in the sense of a substitute 
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but as an objective to attam py utilizing the virtues of 
new materials and subsequently obtain improvements 
or at the minimum, equality of performance. The 
pattern of experience with metals and glass then 
shapes the direction of establishing standards for 
plastics, realizing that performance, not the individual 
physical or chemical properties, is to be judged. (In 
some aspects of this comparison, it may rightly appear 
to be an invalid conclusion, but confined ‘to serving 
as a guide, it then becomes a reasonable comparison. ) 
To establish a program of investigation of plastic ma- 
tcrials which will provide sound technical data di- 
rected explicitly toward the real problem of the use 
cf plastics in dairy equipment, creates many compli- 
cations due to the nature of the problem, the diversity 
of materials to be considered, and the necessity of 
soliciting assistance from many manufacturers scat- 
tered throughout the country. Being cognizant of the 
fact that the ideal is never attained, the following 
steps are offered, directed toward the future accept- 
ance of plastic materials: 


1. Orientation 

To provide meetings and conferences whereby the 
dairy and plastic industries and their representatives 
can formulate a common area of operation, each 
educating the other in the pertinent details of the 4p- 
plication, and to finally discuss ways and means for 
resolving the problem. 


2. Organization 

To establish a pattern of cooperation through cen- 
tral committee action, such a committee to be made 
up of representatives of the associations and control- 
ling bodies, to insure full recognition of every facet 
of the problem. 


Implementation 

The collection of data and its review by committee 
action, leading up to formulating tentative procedures 
for evaluation. 


4. Correlation 

The collection of data based upon the tests accord- 
ing to tentative procedures agreed upon and their 
review. 
5. C 

To devise a system of classification of the various 
plastics, based upon their salient properties, to serve 
as a selection guide for the many different applica- 
tions and requirements of use, and to further serve 
as identification of the plastic material to insure its 


proper use and inspection. 
6. Standardization 

The drafting of a tentative standard for plastic 
materials, with provision for periodic review, change, 


or addition. The Plastics Task Committee, composed 
of representatives of the plastic materials manufact- 
urers and fabricators, the Dairy Industry Supply As- 
sociation, public health officials, sanitarians and 
dairy users, as well as observers from associated or- 
ganizations has, ever since its inception, attempted to 
.ollow the above procedures, with steps 1 and 2 ac- 
complished and step 3 scheduled for the very near 
cuture. 


CLASSIFICATION OF PLASTICS 


A general background of plastics, their properties 
and classifications, is necessary in order to continue 
the discussion. For the sake of brevity, the best that 
can be done at present will be to deal with general- 
ized classifications, reverting to more detail only to 
the extent that the detail is important to the case at 
hand. With this in mind, we recognize that much will 
remain to be explained and that considerable freedom 
of interpretation should be tolerated. 


Plastics are divided into two general types, thermo- 
setting and thermoplastic. The first, identified as 
“thermosetting or thermosets”, achieve their usefulness 
by virtue of the fact that the nature of their com- 
position and manner of manufacturing results in a 
substance that can be formed into various shapes 
with the application of heat and pressure to varying 
degrees and will convert, cure, or “set” to an insoluble, 
infusible material by means of a chemical reaction. 
Thermosets are characterized by their hardness, heat 
resistance, strength, insolubility and chemical resist- 
ance, They are normally colored or opaque, and avail- 
able in varying degrees of strength and hardness but 
are restricted in the latitude of certain properties such 
as flexibility, clarity and densities, the latter being 
largely a function of the inert filler used to impart 
processing properties, physical characteristics, and 
lowering of overall costs. 

The second general type is termed “thermoplastics”, 
whose differentiation involves in the main, the fact 
that no chemical curing or setting takes place when 
formed to the desired shape by heat or pressure. 
Thermoplastics may change in shape by applying 
heat and pressure repeatedly — analogous to paraffin 
wax, which can be formed, remelted, formed, re- 
melted, etc. without chemical reaction, the process 
involving a change in physical state. Thermoplastics 
are characterized by their latitude of property varia- 
tions within a given material to produce objects that 
are hard to very flexible crystal clear to opaque or 
colored, virtually an infinite number of combinations 
of tensile, impact, elongation, hardness, densities, 
melting points and others. Thermoplastics, however, 
ire temperature susceptible — that is, their physical 
properties and to a degree their chemical properties, 
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are likewise subject to variation as the temperature 
increases. Contrasting this property to thermosets, it 
can be readily seen that the one single and important 
delineation is temperature resistance, Additionally, an- 
other important difference to be taken into account, 
is the fact that chemical curing agents are necessary 
to initiate and complete the curing of a thermoset 
and are contained within the plastic in its raw, un- 
cured, unformed condition. These curing agents are 
chemically reactive at the curing temperature and as 
such, catalyze or react with the raw plastic to the 
extent that their final physical properties are obtained 
when the forming process is complete. It is difficult 
if not impossible to be absolutely sure that the entire 
amount of curing agent is consumed and no longer 
available in the plastic to be subsequently leached or 
extracted from it when placed in different liquid 
environments. Also, the nature of the curing agents 
is such that they present a problem in their effect 
on the extraction rate, contribution of organic and 
iuorganic impurities, and toxicity when in contact 
with products such as milk. Conversely, thermoplastic 
materials are relatively free of such an objection — 
due to their chemical nature and the fact that their 
ability to be formed into various shapes, does not 
rely upon a chemical change and thus, they contain 
no curing agents as in the thermosets. This is not to 
say that there are no thermosets which could be 
used in contact with a food or beverage. There are 
special types of thermosets, whose background of 
study and use is extensive and known to present litt!e 
or no hazard under the conditions for which they 
were intended. The latter statement is a key to the use 
of thermosets — thorough eploration and study to 
prove beyond a reasonable doubt that the disadvan- 
tage of the thermosetting material is safe for the 
intended use. A good example of such materials are 
those plastics used in the molding of plastic dinner 
ware and utensils, having satisfactory properties 
under variable yet stringent environments. 


Departing from the original objective of generalized 
and brief descriptions of plastics, there exists one 
detail that bears explanation in order that subsequent 
references are clarified. In connection with the term 
plastics, polymer and compound will appear. The 
difference between the two has a bearing on any 
description of materials that would be used in ap- 
plications involving dairy product contact. The term 
polymer is restricted to low to high molecular weight 
resins in their pure form, with no ingredients added 
other than those which are necessary to its production 
or containing ingredients that are present in trace 
amounts, advertently or inadvertently. Materials such 
as polyethylene, polysyrene and acrylic plastics could 
be classified in this category. These materials may 


be used to fabricate useful articles directly from the 
polymer, without additional ingredients being added 
by the fabricator. The term compound is accepted 
generally to describe a plastic to which has been 
purposely added one or more ingredients to modify 
its proprties for specific applications. In this case, 
a polymer would have been purchased by the fabri- 
cator, the necessary ingredients combined and pro- 
cessed to produce a compound, which is in turn fab- 
ricated into a product. Basic manufacturers not only 
produce polymers but may also produce compounds 
which are supplied to fabricators. 


OF PLAsTICs 


With this brief background on plastics, our attention 
can now be directed toward the properties that plas- 
tic materials should exhibit in order to qualify for 
applications in the dairy industry, in processing 
equipment where it will be subjected to multiple use. 
The primary property obviously would be its non- 
toxicity or perhaps a better definition, its safety, and 
the non-adulteration of the food product by means 
of leaching extraction or degradation in both a quan- 
titative and qualitative sense. Second to safety would 


be the chemical resistance to reagents and environ- . 


ments to which it will be exposed in use. This pro- 
perty not only infers stability of the plastic through- 
out its useful life but also its resistance to chemical 
change which would influence its ability to resist 
imparting harmful substances to the food product. 
The third, and most important from a mechanical 
standpoint are the physical properties such as 
strength, impact resistance, resistance to physical 
change when exposed to the temperature variations, 
both high and low, surface finish of the part to insure 
smoothness and ease of cleaning, resistance to abra- 
sion, color or clarity where required, and dimensional 
stability. Any comparison of thermoplastic versus 
thermosetting plastics by means of these qualifications 
brings into clear focus their predominant differences 
— as to safety of use, both require considerable study 
before acceptance but the probability of acceptance 
is in favor of the thermoplastics. As to chemical re- 
sistance, the majority of thermosetting materials have 
good to excellent ratings, whereas specific types of 
thermoplastics not only equal those of the thermosets 
but in many cases exceed the requirement. Physical 
characteristics are subject to a wide degree of varia- 
tion, being virtually unlimited in scope as to chgice 
of materials, compromised only to the extent that 
certain properties in given applications are paramount 
to others. As mentioned before, the heat resistance 
of thermosetting plastics versus the temperature sus- 
ceptibility of thermoplastics is many times the deter- 
mining factor. 
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An impression might be gained that thermoplastics 
would not be suitable for process equipment if the 
part contacts hot water, steam, or varying tempera- 
tures, because of their susceptibility to change in 
physical properties at elevated temperatures. In the 
thermor!:stics, as to range of softening point or upper 
limit of temperature susceptibility, variations from 
175°F to as high as 475°F may be observed. Thus 
it may be seen that there are materials in the the- 
mopiastic class that may be used at elevated temper- 
atures and it is largely a choice of other physical pro- 
perties that permit their selection and use in order 
to take advantage of their superior properties. 


Types oF PLastics 


Currently. there exist several basic plastics which 
appear to be most logical in the choice for immediate 
use and acceptance. Their background and experience 
in food packaging over the past four to six years, the 
extent of their technical development and refinement, 
have influenced this conclusion. Each will be dis- 
cussed in a general fashion, directing all comments 
specifically to dairy applications. 


Nylon, chemically identified as a polyamide resin, 
is thermoplastic and normally recognized by the lay- 
man as a material used in textiles, hosiery and other 
soft goods, yet few are aware of the fact that it enjoys 
wide acceptance in industrial applications. Nylon 
is available from a number of manufacturers in the 
form of a polymer and a compound, in many grades, 
colors, and flow properties. It may be obtained as a 
powder, pellet, sheeting, rods, tubes, solution coat- 
ings, and filaments, ready for forming by the fabri- 
cator. In these many forms products made from nylon 
enjoy wide usage in industrial fields for reasons of 
their physical properties, dimensional stability, re- 
sistance to wear, and their general durability. Being 
a thermoplastic, it has favorable chemical character- 
istics and resists chemical attack to a high degree. 
Nylon lends itself, like other plastics, to the usual 
processing methods. It is quite well adapted to ma- 
chining, a technique that is recommended for special 
shapes where the number of parts required initially 
is restricted. Its properties as to molding make it an 
excellent choice for large volume applications. The 
present disadvantage of nylon for dairy applications 
is‘no doubt due to a lack of specific experience and 
background. Water absorption up until recently has 
been in question by regulatory authorities when used 
as a food contact surface but this problem is being 
solved satisfactorily. It should be emphasized, how- 
ever, that only specific grades of nylon have been 
submitted to the rigorous tests required for approval. 
Under no circumstances will any clearance be given 


all materials and grades identified as nylon, the prob- 
lem is and must be much more specific as to the grade, 
composition, properties, and the adequacy of testing. 
Nylon is normally a hard, impact-resistant material 
and may be recommended for applications where 
abrasion, erosion, and impact strength are factors 
in design. 

The acrylics have had considerable background 
and study and as such many successful adaptations 
of the acrylic resins have been proven in food and 
drug packaging, surgical implants, dental techniques, 
etc. It also is available in powder, pellet, rod, tube, 
and sheet form as well as in latex and soluble types 
for protective coatings and adhesives. Unlike nylon, 
the acrylics may be molded, extruded, and machined. 
Wherever clarity and surface conditions must be 
maintained, however, it is questionable as to whether 
the acrylics will maintain these properties indefinitely 
when subjected to stringent cleaning and brushing in 
constant contact with harsh cleaning chemicals. It 
suggests itself however, for applications involving the 
need for glass-like clarity and in situations where the 
sanitizing procedures are not severe. 

The fluorocarbon resins are slightly opaque in 
thin sections to opaque in thick sections, having a 
waxy surface. These materials are processed by the 
usual techniques of molding and extruding, with the 
exception that they require much higher forming 
temperatures and in some types, specific attention is 
required as to pressures and times of forming by 
sintering and annealing. Their unusually high re- 
sistance to chemicals of all types and their resistance 
to elevated temperatures are factors which solve many 


industrial problems. However, their high material 


cost and the special techniques and equipment re- 
quired in fabricating must be considered, particularly 
in relation to the economics of the dairy application 
in mind. 

Polyethylene is quite familiar to everyone in the 
form -of packaging film and the disposable squeeze 
bottle. It is a unique material that is especially suited 
to food packaging wherever the physical properties 
of the natural material can be tolerated and there is 
no condition of elevated temperature to encounter. 
Recent developments in high density types have in- 
creased the range of temperature resistance and the 
successful application of polyethylene in dairy ap- 
plications will no doubt be considered on the basis 
of the newer developments rather than the adaptions 
of the low density polyethylene used in commercial 
packaging today. Polyethylene in thick sections is 
semi-flexible to semi-rigid, and like other thermoplas- 
tics, may be colored to any desired degree. 

The vinyl resins are available in rigid, semi-rigid, 
and flexible types, clear to opaque as desired, with a 
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wide variety of properties and in practically every 
physical form tor fabrication or use. Of all the plas- 
ucs to be considered in process equipment, the vinyls 
otter the widest range of possibilities as to their 
pnysical, chemical, and processing advantages. Vinyls 
nave certain disadvantages however — limits in tem- 
perature resistance, cold flow under compression, and 
the tact that all vinyl plastics are compounded, must 
ve taken into account. The use of vinyl resins in com- 
pounded form in food packaging has been largely an 


evaluation of the compounding ingredients rather than- 


the basic resin, which is known to be completely non- 
toxic. Therefore, every change of physical property 
and chemical resistance which may result from vary- 
ing the compounding ingredients, must be thoroughly 
evaluated. 


Obviously there are many other plastics that may 
now or in the very near future qualify but it must 
be kept in mind that the first requirement in the selec- 
- tion of a plastic is based upon prior investigation and 
review by regulatory authorities as to its use in con- 
tact with foods and beverages., Many of the new 
plastics have not been thoroughly tested in this regard 
simply because they have not as yet been directed 
toward food packaging problems in their initial de- 
velopment and until this data has been accumulated 
and reviewed, the choice of plastics for use in the milk 
industry will be initially limited. 

After having selected the material, no evaluation is 
complete without consideration of the manner and 
the cost of forming and fabricating. This is particu- 
larly true in preliminary applications for dairy pro- 
cess equipment where the number of parts will be 
few in number, diversified in shape, and the cost of 
fabricating them will be high as contrasted to their 
future large volume use. Some plastics lend them- 
selves to all types of forming, whereas advantages 
of others are more prominent in or restricted to special 
methods. It can be safely stated that each part, each 
use, and each plastic will of necessity be judged on 
its own particular merits of fabricating rather than 
relying on a selection of a common fabricating method 
tor all plastics. In short, methods of fabricating and 
producing plastic parts are as important to the suc- 
cessful use of the material as is the process of select- 
ing the material itself. For that reason a discussion 
of fabricating methods for plastics is in order. 


FABRICATING METHODS 


The most common method of forming a plastic 
part is by molding — compression, transfer, and injec- 
tion molding. In all three cases, however, a mold 
properly designed and constructed must be developed 
in order to produce the first piece. Mold cost is an 
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important factor which must be considered in rela- 
tion to the number of parts required and the speed 
in which the parts are to be made. Mold costs increase 
as one considers compression molding, transfer mold- 
ing and finally into injection molding, which produces 
the largest number of parts at the lowest cost, but 
with a high initial mold cost. If the volume of the 
part justities the expenditure, injection molding is 
recommended. In the case of thermosetting resins, 
both injection and compression molding are used for 
large volume production. wiachiing we shape trom 
pre-formed blanks is normally adapted to limited 
production or the development of design and evalua- 
tion of performance. This method is commonly used 
throughout industrial applications where mold costs 


_ cannot be justified and the material or the design. 


lends itself to such a method. To produce a thin 
sheet for example, for food packaging, the plastic 
material is calendered but in the case of multiple use 
applications, calendering of thin sheets is of very 
little importance. Calendering is of importance when 
the plastic in heavier gauges is formed into large ar- 
ticles by a process of vacuum forming. Here the 
calendered sheet is placed over the mold cavity, 
heated and then pulled into the cavity by vacuum, 
followed by cooling in place. This method is ideal for 
large shapes such as covers for process equipment 
but is limited to those materials that are stiff or re- 
quire no internal or external support. Not all plastics 
iend themselves to vacuum forming. The process of 
continuous extrusion is restricted normally to com- 
pounded thermoplastic resins and this method affords 
continuous lengths in various cross sectional shapes. 
Another common form of fabricating using certain 
types of thermosetting materials, is accomplished by 
casting the liquid uncured resin into an appropriate 
mold followed by curing in place and removal of the 
part irom the mold. It is doubtful as to whether this 
technique will have very much application for parts 
used in dairy process equipment. Since plastics can 
be dissolved in various solvents and since certain 
plastics are liquid in raw polymer form, we should 
consider the process of applying thin coatings to 
metallic parts in order to provide a barrier and 
avoid corrosion. This technique is resorted to only 
in cases where occasional contact with chemicals and 
sanitizing agents is encountered. No general rule can 
be used as a guide to follow in the selection of ma- 
terials and fabricating methods for each and every 
part that would be considered in dairy equipment, 
as one is very much dependent upon the other. 


SPECIAL REQUIREMENTS FOR USE OF PLASTICS 
IN THE Datry INDUSTRY 


There are peculiarities in the use of plastics in dairy 
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equipment as compared to similar uses in the pack- 
aging and processing of other foods. In processing 
equipment wherein the plastics will be subjected to 
multiple use, the problems are quite similar, in that 


the plastic part will be subjected to many different’ 


environments and required to be cleaned and sani- 
tized at regular intervals. However, there are dif- 
ferences in the manner in which the equipment is 
sanitized and the schedules of cleaning are somewhat 
different, being more severe in dairy use than those 
normally encountered in the processing of foods. It 
is well known that the sanitizing procedures used 
throughout the dairy industry cover a wide variety 
ot chemicals, concentrations, times and temperatures, 
and it behooves the plastic to have an inherent ability 
to withstand all of these conditions to a high degree. 
Repeated sanitizing three and four times a day, fol- 
lowed by stringent inspection, place a great deal of 
the burden on the design and the type of material 
from which a given part would be made. This is one 
of the requirements of dairy applications that deter- 
mine the superiority of materials and eliminate a num- 
ber of plastics that under normal circumstances 
would have been considered adequate. Another pe- 
culiar requirement in the handling of milk and milk 
products is in the fact that sanitary design is required 
in practically all parts. There are no aspects of sani- 
tary design which cannot be met by practically all of 
the plastic materials suitable for use. However, it 
1s part of the design problem to provide surfaces 
wiuch will be smooth and which will retain their 
smoothness throughout use in order to insure that the 
part does not contaminate the milk product by virtue 
of an improperly formed surface or one which will 
change in use. Milk and the products of milk are ex- 
tremely complex substances. The nature of the resin 
base of plastics and their compounding are likewise 
complex. The marriage of two complex systems re- 


sulting in satisfactory performance and use necessi- 


tates a great deal of study and selection in order to 
insure their future growth. Another peculiarity of 
dairy use lies in the fact that repeated inspection of 
stainless steel parts is required,.and those responsible 
for the inspection are well aware of what stainless 
steel is, what it looks like, what it should do, and how 
it reacts. If that part should be produced from a 
plastic material, it then requires as much information 
as to identification and performance as in stainless 
steel to insure that the inspection procedure is 
adequate. 


ADVANTAGES OF PLASTICS FOR 
Processinc EquipMENT 


A question has been repeatedly asked as to why 
use a plastic as a component part of dairy processing 
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equipment when the background of steel, glass, and 
porcelain enamels are adequate to serve the purpose. 
This question can be approached from several stand- 
points but by far the most important is the fact that 
progress in any direction will meet with certain re- 
sistance and the quality of the product which is 
being developed attains its stature by meeting the 
resistance and overcoming it. In that fashion the 
developments of today become the accepted standards 
of tomorrow. Plastics offer many advantages, among 
the more important being light weight, possibilities 
of clarity or color, the fact that there are multiple 
choices to be made of many materials to do a given 
job better, a lower cost of the material as well as the 
fabrication, an advantage for the future in the fact 
that plastics provide a favorable replacement factor 
as to their performance versus cost. By this is meant 
the possibility of low cost plastic parts being used 
for a period of time approaching the termination ot 
usefulness, at which time the part may be thrown 
away and replaced by a new part. The fact that plas- 
tics are non-metallic in construction avoids metal 
corrosion. The raw materials from which plastics are 
made are virtually unlimited as to supply and nor- 
mally are not influenced by fluctuating conditions 
such as has been experienced in the past with metals 
containing alloying ingredients in short supply or 
sensitive to economic variations. 

The possibilities of tailor-making plastics and their 
subsequent wide scope of modification to improve 
basic properties is likewise an advantage, provided 
that the requirements and the volume of use are 
thoroughly defined before specific products are en 
gineered and produced. There are advantages to be 
gained in the use of a plastic material based upon 
the nature of surfaces of a plastic as compared to 
metallic surfaces. These advantages largely deal with 
the wetting action or the absence of wetting action 
and the fact that plastic surfaces in being chemically 
resistant, retain their surface smoothness in many 
different environments. The property of impact re- 
sistance is important to expensive parts in that the 
part is not fragile, does not abrade nor gouge easily, 
and maintains its integrity when exposed to a variety 
of chemicals or mechanical treatments. Part of the 
advantage of impact resistance lies also in the fact 
that plastics can be varied in their hardness from very 
soft flexible materials up to extremely hard and rigid 
materials, thus providing the design engineer with 
latitude of choice contingent upon the functions and 
the manner in which the part may be handled, not 
confined to equipment of today but for improved 
design of the future. 
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ProBLEMS RELATIVE TO SUCCESSFUL APPLICATIONS 


The introduction of any new material naturally will 
create problems. It would be well to recognize in 
advance. typical problems that could arise that would 
have a bearing on the successful application of plas- 
tics under the adage of “being fore-warned is being 
armed”. The following recommendations are made on 
the basis of past experience under similar circum- 
stances and should be taken into account by each and 
every equipment manufacturer who is interested in de- 
sign and construction of equipment utilizing plastics. 
Not only should care be taken in the selection of the 
material on the basis of thorough testing, but also a 
great deal of attention should be given the selection 
of the processor as to the background, capabilities, 
and facilities to develop, test, and produce a material, 
specifically for the given requirement. This statement 
is made because of the fact that the name plastic” 
still has, in business circles, a fascinating and romantic 
ring, indicative of a large, profitable, fast turnover 
market. The widespread acceptability of plastics and 
their relative newness have attracted a large number 
of businesses from the small limited shop to the large 
corporation, each serving a particular need from a 
local business up to international distribution. Se- 
lecting a fabricator with sufficient technical back- 
ground, as well as facilities to service the product, is 
one that should be given thorough study before em- 
barking on any given program. This is not to say that 
the small plastics organizations are inadequate nor in- 
capable of supplying plastic parts — the nature and 
scope of their, business precludes the overhead of 
technical personnel or equipment which is necessary 
to thoroughly evaluate a material, a process, or a 
design. Many fabricators are not familiar with the 
detailed problems that exist in the adaptation of 
specialty plastics when used in contact with foods. 
There is also the possibility that after describing the 
general type of plastic to be used, a substitute ma- 
terial may be offered at a lower cost, with short cuts 
in quality, control, and care in manufacturing which 
could lead to serious difficulties, particularly in the 
application of materials subject to sanitizing pro- 
cedures and ultimate contact with foods. This is 
part of the problem of suitable indentification and of 
actual specifications. It is especially a problem in 
thermoplastics where second grade material can be 
reprocessed and formed into a prime product to 
lower the cost but at the same time, possibly contamin- 
ate the product. The fact that thermoplastics can 
be used over and over again, changed in color, 
changed in hardness, etc. may cause difficulty in the 
control of the quality of the materials supplied to 
the dairy industry by fabricators who are interested 
in obtaining the business at lower cost, generally at 


the expense of the ultimate consumer. As plastics 
are introduced into the dairy industry, there can be 
many misapplications if specifications or standards 
are not available. Under these circumstances, it is 
quite obvious that such misapplications will darken 
the reputation of plastics in general and certain ma- 
terials specifically. It is for this reason that a standard 
for plastics is so important to the proper development 
and progress of plastics, their selection, their pro- 
cessing, and their quality control. The problem of 
identifying the type, grade, manufacturer, part num- 
ber, and intended use is most important to insure its 
approval for use in the field by the authorities. With- 
out such identification. or grading, many substitutes 
could appear, many problems could arise, and the 
progress of plastics will be seriously impeded. 


A Loox To THE FUTURE 


Finally, we should look into the future as best 
we can to predict the role that plastics may play af- 
fecting the progress and the efficiency of processing 
equipment that will most surely be developed. As a 
product contact surface, it is reasonable to assume 
that the present day plastics, when fully tested in 
light of the requirements of the dairy industry, will 
be used in increasing amounts in the next five years. 
This period should prove the material and will give 
confidence to the manufacturers of equipment when 
the advantages as well as disadvantages of plastics 
are fully known. It is quite reasonable to assume that 
new materials will be always appearing to solve new 
prdéblems and improve standard products, the basis 
of their development being the fact that each and 
every material has its own special set of virtues. 
Eventually, based on the use of plastics in a product 
contact surface a great deal of attention will be 
given the use of plastic as a material of construction 
for equipment where the surface does not contact 
the food, replacing in full standard materials such 
as steel, glass, alloys, rubber, porcelain and paint. 
Without the difficulties of toxicity, problems of leach- 
ing and extraction, and dealing with those cases where 
plastics have the necessary physical properties and 
appearance, it can be predicted that many flat areas, 
supports, framework, moving parts, valves, driving 
mechanisms, and many other parts will be made from 
plastic to insure longer life, lighter weight, and lower 
costs. The case of fabrication and the possibilities 
of economics in design and replacement will improve 
the performance and the initial cost of the process 
equipment of the future. These developments cannot 
be realized unless there is established and maintained 
a close liaison between the dairy equipment fabricator 
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and the plastic materials manufacturer and fabricator. 
This can be accomplished first by a recognition of 
mutual problems, fostering areas of agreement where 
standards can be established, sharing of experiences 
with a motivation of improvement, and the desire to 
initiate and continue sound product development 
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programs. Realizing that the magnitude of the prob- 
lem and the intricacies involved will not permit the 
attainment of such an ideal situation, patience, fair- 
ness, and good chemical and engineering common 
sense can stimulate and produce dividends for both 
the dairy and the plastic industry. 
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THE NEOTETRAZOLIUM TEST FOR DETERIORATION OF STORED CREAM, 
CONCENTRATED MILK AND COTTAGE CHEESE’ = 


J. L. Csence F. J. Doan 
The Pennsylvania Agricultural Experiment Station, University Park. 
(Received for publication February 10, 1958) 


A simple color test was recently described by 
Day and Doan (1) for detecting levels of psychro- 
philic bacterial activity in refrigerated bottled milk 
which indicate incipient decomposition but precede 
organoleptic spoilage. The test employed neotetrazo- 
lium dye in a tube of milk evacuated, sealed and 
incubated at 37°C for four hours. A pink tint in such 
a sample preceded a recognizable off flavor by about 
four days. 

In the study here reported, two other tetrazolium 
dyes were compared with neotetrazolium to ascertain 
whether either of them offered any advantage for the 
purpose in view. 

The test, which previously only had been recom- 
mended for milk, was applied to bottled cream, to 
cream stored in bulk and to plain concentrated skim- 
milk. The last mentioned products are frequently 
held on hand by ice cream manufacturers for later 
use in ice cream. An attempt was also made to use 
the test as an indication of psychrophilic activity in 
creamed cottage cheese and cottage cheese curd. 

PROCEDURE AND RESULTS 


The methods and procedures used were ‘those re- 
ported by Day and Doan(1) except that psychrophilic 
plate counts were incubated at 21°C for three days 
and except as noted later in connection with the 
products held in bulk and with cottage cheese. 


Other Dyes 

Several detailed comparisons utilizing blue tetrazol- 
ium and triphenyltetrazolium, with samples of com- 
mercially pasteurized bottled milk, revealed that the 
former lacked’ sensitivity at all concentration levels. 
The latter, however, when used at reagent concentra- 
tions between 0.2 and 1.0 per cent gave results equally 
satisfactory with those obtained with neotetrazolium 
Inasmuch as the results with triphenyltetrazolium 
showed no definite advantage and because this dye 
is more light sensitive than neotetrazolium(2) it was 
concluded that neotetrazolium is the better reagent. 

Incidently, the 32 samples of milk tested in this 
study exhibited an average keeping period of 14 days 
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before flavor spoilage, with a range of from three to 


31 days. The tetrazolium reduction tests became 
positive an average of 4.4 days prior to spoilage with 
a range of from one to ten days. This average corres- 
ponds to 3.75 days found by Day and Doan. 
Bottled Cream 

Twenty-eight samples of commercially peituniiteind 
and bottled single cream and 22 similar samples of 
whipping cream were obtained from the University 
Creamery and from other dealers in the State College 
area. These were held at approximately 40°F. in a 
thermostatically controlled refrigerator (39.2° to 
42.8°F.) until flavor spoilage occured. Neotetrazolium 
tests(1) and flavor evaluations were made at two- 
day intervals by withdrawing test portions aseptically. 
Psychrophilic bacterial counts were obtained on the 
day the dye reduction test became positive and again 
on the day the flavor was deemed unacceptable by 
two competent judges. A summary of the results 


obtained are shown in the first two lines of data in 


the table. 
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224 NEOTETRAZOLIUM TEST 
SroracE Tre at 40°F. Reguirep ror NEOTETRAZOLIUM REDUCTION AND FLAVOR SPOILAGE 
wiTtH CREAM AND CONCENTRATED SKIMMILK 
Reduction of tetrazolium Psychrophilic — 3 days) 
= eeping interva illions 
Samples _ Positive test and spoilage Day of positive test Day of spoilage 
Ave. Median Range Ave. Median Range Ave. Median Range Ave. Median Range Ave. Median Range 
Pasteurized bottled single cream. Fat range — 18 to 23% 
28 74 8 0-13 ae 1.12 12.3 13 4:21 20 12 13-63 104 83 9-370 
Pasteurized bottled whipping cream. Fat range — 31 to 48% 
29 y 2 ee 0-13 65 7 2-13 12.8 14 6-21 29 18 0.19-220 160 140 18-590 
Pasteurized heavy cream stored in bulk, Fat range — 37 to 43¢ 
21 12.0 13 6-22 85 8 2-20 24.0 21 12-41 8.7 3 041-51 125 95 6-400 
. Concentrated skimmilk. T. S. range — 26 to 32% 
19 8.8 10 2-13 18. .% 3-14 17.0 17 10-24 12 21 02-160 229 120 12-1100 


Neotetrazolium reduction occurred in single cream 
an average of 4.7 days before flavor spoilage, with a 
range of from one day to 12 days. In whipping cream 
the interval was 6.5 days with a range of from two 
days to 13 days. These results indicate that incipient 
decomposition can be detected in cream farther in 
advance of spoilage than is the case with milk. The 
longer interval is attributed to the masking effect of 
the higher fat content and higher viscosity on flavor 
perception. The psychrophilic populations of the 
cream samples at the time of dye reduction and at 
the time of spoilage varied widely indicating variable 
ability of different psychrophiles to cause dye re- 
duction and flavor changes. It is concluded that the 
neotetrazolium test can be used to detect deteriora- 
tion in refrigerated bottled cream just as satisfactorily 
as in milk. 


Bulk Cream 


To simulate the bulk holding or can holding of 
cream as practiced by ice cream manufacturers and 
others, 21 different lots of pasteurized heavy cream 
from the University Creamery were held in 20 qt. 
dispenser cans located in a large refrigerator where 
the temperature range was from 35°F to 45°F. The 
higher temperatures were during limited periods of 
the operating day. The cans were not completely 
filled and agitation before sampling was accomplished 
by manually whirling the containers. Samples were 
removed through the dispenser tubes after flushing 
about 25 ml. of cream which was discarded. Screw 
clamps were set near the end of the rubber tubes 
and the exposed portions cut off before each sampling. 


Some differences in the degree of recontamination 
of the lots of cream were obtained by washing and 
sanitizing the dispenser cans at various degrees of 


efficiency, before they were used for storing the 


pasteurized cream. 


The third line of data in the table shows that the 
bulk-refrigerated lots of heavy cream reduced neo- 
tetrazolium an average of 8.5 days before flavor 
spoilage was- detected, ranging from two to 20 days. 
This product exhibited the longest keeping period, 
the lowest psychrophilic population at the time of dye 
reduction and the longest interval between a positive 
dye test and organoleptic spoilage, of any of the 
products studied. 


Concentrated Skimmilk 

All samples of concentrated skimmilk were obtained 
from different batches, made from time to time, in 
the University Creamery. Some of the batches were 
superheated, others were not. The samples were held 
in quart glass milk bottles and sampled in the manner 
described for bottled cream. 

The results obtained with concentrated skimmilk 
are summarized in the last line of data in the table. 
The samples exhibited an average keeping period of 
17 days with a range of from 10 to 24 and the reduc- 
tion of tetrazolium occurred on an average of 7.8 days 
prior to organoleptic spoilage with a range of from 
3 to 14 days. This product had the highest psychro- 
philic population at spoilage of any of the products 
studied. This, however, could not be attributed to the 
masking effect on flavor perception of high solids be- 
cause the samples were reconstituted to a fluid basis 
before flavor evaluation. It is more likely due to the 
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fact that all samples exhibited a rather definite 
“cooked” flavor caused either by the preheating tem- 
perature (generally about 180°F) or the superheating 
treatment and this probably made detection of bac- 
terial flavors more difficult. 

Inasmuch as there was no significant difference in 
keeping ability between the superheated samples and 
those which were not superheated, the results of the 
two types of concentrated skimmilk were not con- 
sidered separately. The fact that no difference was 
noted is not particularly surprising and only serves 
to emphasize the fact that recontamination is the 
important consideration in heat treated products as 
far as keeping ability is concerned, rather than the 
bacterial numbers following the heat treatment. 


A few false-positive dye tests were encountered 
among the samples of concentrated skimmilk. These 
_were obtained immediately after manufacture and 
usually became negative within 24 to 48 hours of 
storage. This phenomenon was mentioned by Day 
and Doan working with milk but in this study it only 
was encountered with concentrated skimmlik. The 
samples showing initial positive tests were not con- 
fined to the superheated product and had no other 
distinguishing characteristics. An effort to relate dye 
reduction in these samples to heat-generated reducing 
substances (sulfides and sulfhydryls) proved incon- 
clusive. 


Cottage Cheese. 
When the neotetrazolium test was applied to cream- 
ed cottage cheese or cottage cheese curd of any age, 
in the usual manner, positive tests always resulted. 
This apparently is due to the fact that starter organ- 
isms occluded in the curd develop very rapidly dur- 
ing the four hour incubation period of the samples 
and reduce the dye. Consequently the test does not 
measure the activity of psychrophiles but merely 
verifies the presence of mesophilic organisms in th 
product. 


A modification of the dye reduction test which 
seemed to offer some possibility for the purpose of 
detecting psychrophilic activity in held creamed 
cottage cheese or cottage cheese curd was investigat- 
ed. Approximately five grams of cheese or curd, ran- 
domly removed from the container, in small portions 
with a sterile spatula, were placed in a sterile test 
tube and shaken to the bottom. Then 0.5 ml. of the 
0.2 per cent aqueous solution of the dye were added, 
the tube plugged with cotton and held under refrigera- 
tion along with the cheese or curd. The criterion used 
for a positive test was the appearance of any pink 
or violet color in the tube. Color usually appeared ag 
pink pinpoints, below the surface of the curd, which 
grew into large lavender colored areas with continued 


holding. 

In 37 trials with creamed cottage cheese and un- 
salted cottage cheese curd the modified test gave 
positive tests an average of 11.6 days before organo- 
leptic spoilage could be detected in the sub-surface 
product. The range was from zero (for 3 samples) to 
25 days. In these trials, however, spoilage more 
frequently occurred as a surface decomposition and 
the modified test failed, in nearly half the trials, to 
give any advanced warning of this type of deteriora- 
tion. 

It appears that this test, if useful at all, is limited 
to the detection of subsurface deterioration in stored 
bulk cottage cheese or cottage cheese curd. Under 
such conditions the surface of the product could show 
development of slime, mold, yeast, etc., yet the product 
under the surface be unchanged. Inasmuch as the 
surface could be discarded, the dye reduction test 
might be used as a quality test for the sub-surface 
bulk of the product. When used in this way, the dye 
usually showed reduction well in advance of any 
detectable change in flavor. 


SUMMARY AND CONCLUSIONS 


Blue tetrazolium and triphenyltetrazolium dyes 
were studied as possible substitutes for neotetrazolium 
in the Day and Doan keeping quality test for bottled 
milk but it was concluded that neotetrazolium is the 
best of the three for the purpose. 


The neotetrazolium test was found to be applicable, 
without modification, to bottled cream, bulk cream 
and concentrated skimmilk for following deterioration 
caused by psychrophilic bacterial activity when these 
products are held under refrigeration. In practically 
all cases the test became positive (dye was reduced ) 
several days in advance of organoleptic spoilage. It 
is believed that this test would prove very useful to 
ice cream manufacturers who hold supplies of cream 
and concentrated milk on hand for mix making. 

Superheated concentrated milk exhibited no better 
keeping quality than unsuperheated, again emphasiz- 
ing the critical role of recontamination as the major 
factor influencing the keeping quality of heat-treated 
products under refrigeration. 


A modified neotetrazolium test for detecting 
psychrophilic deterioration in cottage cheese and 
cottage cheese curd was found to have only limited 
value due to the tendency for these products to exhibit 
surface spoilage not detected by the test. 
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COMMITTEES OF THE INTERNATIONAL ASSOCIATION OF 
MILK AND FOOD SANITARIANS, INC., FOR 1958 i 


The work done by committees of the International 
continues to be one of the most important contribu- 
tions to the steady advancement and vigor of this 
Association. All members are encouraged to suggest 
topics and projects for committee deliberations. From 
personal observation or through the suggestion of 
others, there may be problems upon which research or 
inquiry is needed. In this connection, you are en- 
couraged and urged to contact the Chairman of the 
appropriate committee. 


COMMITTEE ON APPLIED 
LABORATORY METHODS 


OBJECTIVES 
To study new laboratory procedures and bacteriolo- 
gicial problems, to evaluate both published and un- 
published data, and to present conclusions which will 
be helpful to the sanitarian in the conduct of his work. 


MEMBERS 

J. C. McCaffrey, Chairman, Illinois Dept. of Public 
Health, 1800 West Fillmore St., Chicago 12, Illineis. 

B. M. Barney, Midwest Dairy Products, Division 
City Products Corp., 1681 Union Ave., Memphis, 
Tennessee. 

Dr. Ralph N. Costilow, Dept. of Microbiology & 
Public Health, Michigan State University, East Lans- 
ing, Michigan. 

Dr. W. E. Glenn, Ass’t Dairy Technologist, Agri- 
culture Experiment Station, University of Kentucky, 
Lexington, Kentucky. 

Dr. J. J. Jezeski, Assoc. Prof., Dairy Bacteriology, 
Dept. of Dairy Husbandry, University of Minnesota, 
St. Paul, Minnesota. 

Dr. C. K. Johns, Officer-in-Charge, Dairy Techn- 
ology, Canada Dept. of Agriculture, Experimental 
Farm Service & Science, Science Service Bldg., Ot- 
tawa, Ontario, Canada. 

Earl F. McFarren, Food Chemistry, Milk & Food 
Research, U. S. Public Health Service, Robert A. 
Taft Sanitary Engineering Center, 4676 Columbia 
Pkwy., Cincinnati 26, Ohio. 

Dr. W. C. Lawton, Director, Minneapolis & St. Paul 
Quality Control Laboratory, 2274 Como Ave., West, 
St. Paul 8, Minnesota. 

W. K. Moseley, Moseley Laboratories, 3826 E. 
Washington St., Indianapolis 1, Indiana. 

Dr. W. S. Mueller, Assoc. Prof., Dept. of Dairy 
& Animal Science, University of Massachusetts, Am- 
herst, Mass. 


Dr. R. B. Parker, Sanitarian in Charge, Research 


Labs., Carnation Co., 8015 Van Nuys Blvd., Van 
Nuys, California. 

H. B. Richie, Research Laboratories, Swift & Co., 
Union Stock Yards, Chicago 9, IIl. 

D. I. Thompson, State Laboratory of Hygiene, State 
Board of Health, Madison 6, Wis. 

Dr. H. H. Weiser, Prof., Dept. of Bacteriology, 
Ohio State Univ., Columbus 10, Ohio. ; 


COMMITTEE ON BAKING INDUSTRY 
EQUIPMENT 


OBJECTIVES 

The objectives of this committee are to provide 
consultative assistance to the Baking Industry Sanita- 
tion Standards Committee in the development of 
standards for items in the Baking Industry. 

MEMBERS 

Vincent T. Foley, Chairman, c/o Kansas City 
Health Dept., 21st Floor, City Hall, Kansas City, 
Missouri. 

A. E. Abrahamson, Chief, Div. of Wholesale In- 
spection, New York City Dept. of Health, 125 Worth 
St., New York 13, New York. 

James H. Burrows, Health Officer, City Dept of 
Health, Niles, Michigan. 

W. R. McLean, Milk & Food Consultant, U. S. 
Public Health Service, Dept. Health, Education & 
Welfare, Region IV, 50 Seventh St., N.E., Atlanta 
23, Georgia. 

Louis W. Pickles, Director, Div. of Sanitation, 
City Dept. of Health, Room 202, City Hall, Peoria, 
Illinois. 

George E. Prime, Ass’t Chief, Food Sanitation, Di- 
vision of Health, Bureau of Food and Drugs, Jef- 
ferson City, Missouri. 

Armin A. Roth, Technical Service Dept., Wyandotte 
Chemicals Corp., Wyandotte, Michigan. 

Paul Valaer, District of Columbia Dept. of Public 
Health, 300 Indiana Ave., N.W., Washington 1, D.C. 


COMMITTEE ON COMMUNICABLE 
DISEASES AFFECTING MAN 
OBJECTIVES 

To study problems related to those diseases com- 
municable to man through the consumption of foods, 
including milk and milk products, meat, poultry, and 
shellfish, and to recommend specific measures that 
can be taken by the sanitarian to control such diseases. 
MEMBERS 

Dr. Raymond J. Helvig, Chairman, Asst. Chief, 
Milk and Food Program, Div. of Sanitary Engineering 


Services, U. S. Public Health Service, Washington 25, 
D.C. 

Dr. H. L. Bryson, Director, Environmental Sanita- 
tion Div., Vancouver Health Dept., Vancouver, British 
Columbia, Canada. 

Dr. Raymond Fagan, D.V.M., Research Laboratory 
at Radnor, Wyeth Institute for Medical Research, 
Philadelphia 1, Pa. 

John H. Fritz, Chief, Food & Public Health Inspec- 
tion, Bur. of Food & Public Health Engineering, D.C. 
Dept. of Public Health, 300 Indiana Ave., N.W., 
Washington 1, D.C. 

Dr. Stanley L. Hendricks, D.V.M., Asst. Dir., Pre- 
ventable Disease Div., State Dept. of Health, State 
Office Bldg., Des Moines 19, Iowa. 

Dr. Dwight B. Lichtey, Public Health Veterinarian, 
Palm Beach Health Dept., West Palm Beach, Fla. 

Dr. E. R. Price, D.V.M., Public Health Vet., Mis- 
souri Div. of Health, Bureau of Communicable Di- 
seases, Jefferson City, Missouri. 

T. E. Sullivan, Director, Div. of Food and Drugs, 
State Board of Health, 1220 West Michigan St., In- 
dianapolis, Indiana. 

COMMITTEE ON DAIRY FARM METHODS 

OBJECTIVES 

To study dairy farm methods and procedures, to 
determine the sanitary problems involved, and to make 
recommendations for the solution of such sanitary 
problems, and for the improvement of dairy farm 
methods which have a to the sanitary 
auality of milk. 


MEMBERS 

Dr. R. W. Metzger, Chairman, Director, Quality 
Control, Dairymen’s League Co-Operative Ass’n, Inc., 
402 Park Street, Syracuse, New York. 

Chester F. Bletch, Maryland & Virginia Milk Pro- 
ducers Ass'n, Inc., 1530 Wilson Blvd., Arlington 9, 
Virginia. 

Dr. George D. Coffee, D.V.M., Chief, Milk and 
Veterinary Div., District of Columbia Dept. of Public 
Health, 300 Indiana Ave., N.W., Washington 1, D.C. 

M. Keith Cook, Div. of Animal & Dairy Industry, 
Dept. of Agriculture & Immigration, 1308 East Frank- 
lin St., Richmond 19, Virginia. 

J. C. Flake, Sanitary Standards, Evaporated Milk 
Ass'n, 228 No. LaSalle St., Chicago 1, Illinois. 

H. Clifford Goslee, Dairy Consultant, 256 Palm 
St., Hartford, Conn. 


Dr. Richard S. Guthrie, Veterinary-at- e, State 


Mastitis Control Program, State Veterinary College, 
Cornell University, Ithaca, New York. 

Milton E. Held, Milk and Food Consultant, U. S. 
Public Health Service, Dept. Health Education & 
Welfare, Region VI, 911 wee St., Kansas City 6, 
Missouri. 
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Harold Y. Heiskell, 1125 Front Street, Sacramento 
19, California. 

Dr. George H. Hopson, D.V.M., Milk Sanitarian, 
24 Columbia St., Poughkeepsie, N. Y. 

Robert M. Keown, Milk Sanitarian, Inter-City Milk 
Control Council, Inc., Muncipal Bldg., Elkhorn, Wis- 
consin. 

J. L. Littlefield, Asst. Chief, Dairy Div., State Dept. 
of Agriculture, Lansing, Mich. 

R. P. March, Assoc. Prof., Dairy Industry, Dept., 
New York State College of Agriculture, Cornell Uni- 
versity, Ithaca, New York. 

A. G. McLeod, Dir. Bur. of Food Control, Dept. of 
Health & Public Welfare, 320 Sherbrook St., Winni- 
peg 2, Manitoba, Canada. 

Mike O'Conner, 425 South Garden, Bellingham, 
Washington. 

Russell R. Palmer, Head Health Inspector (Milk), 
Detroit Dept. of Health, Detroit 26, Michigan. 

I. E. Parkin, Dairy Specialist, Div. of Agriculture 
Ext., College of Agriculture, The Pennsylvania State 
University, University Park, Penna. 

Dr. R. M. Parry, D.V.M., 158 Greenwich Ave., 
Pontiac, Warwick, Rhode Island. 

C. W. Pegram, Chief, Dairy Division, State Dept. 
of Agriculture, Raleigh, N. C. 

A. K. Saunders, Mgr., Farm Products Div., The 
Diversey Corp., 1820 Roscoe St.,, Chicago 13, Illinois. 

Alex G. Shaw, Director, Milk & Cream Div., State 
Dept. of Agriculture, P. O. Box 163, Gainesville, 
Florida. 

Harry F. Stone, Milk Control Sec., Dept. of Public 
Welfare, St. Louis 3, Missouri. 

William Trobaugh, Milk Sanitation Sec., City and 
County Dept. of Health & Hospitals, West Sixth Ave. 
& Cherokee St., Denver 4, Colorado. 


L. O. Tucker, Advisory Milk Sanitarian, State Dept. 
of Health, Smith Tower, Seattle 4, Washington. 


COMMITTEE ON EDUCATION AND 
PROFESSIONAL DEVELOPMENT 


OBJECTIVES 
First, to develop plans and to devise methods 
whereby the Sanitarian can more fully gain recogni- 
tion as a professional worker in public health, and 
secondly, to recommend standards of education, 
training and experience designed to establish desir- 
able professional qualifications to the end that the 
title Sanitarian will denote adequate preparation for 
professional work and attainment. 
MEMBERS 
Dr. John J. Sheuring, Chairman, Dairy Department, 
University of Georgia ,Athens, Ga. 
W. Howard Brown, Co-Chairman, 940 Main Street, 
Jacksonville, Florida. 
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Russell B. Cunningham, Department of Public 
Health, La Porte, Indiana. 


Bernard W. Hartman, Greater Kansas City Restaur- 


ant Ass'n, 210 W. 8th St., Kansas City, Missouri. 

Karl K. Jones, Retail Food Section, Div. of Foods 
& Drugs, Indiana State Board of Health, 1330 West 
Michigan St., Indianapolis, Indiana. 

Dr. Samuel A. Lear, Assoc. Prof., Dept. of Dairy 
Industry, Agricultural Experiment Station, Rutgers 
University, Nichol Avenue, New Brunswick, New 
Jersey. 

Thomas McLaughlin, Mgr. Institutions Div., Klen- 
zade Products, Inc., P. O. Box 1020, Beloit, Wisconsin. 

Elmer E. Ninman, Kiowa County Health Depart- 
ment, Hobart, Oklahoma. 

Guy P. Stevens, Supervisor of Dairying, State De- 
partment of Agriculture, Salt Lake City, Utah. 

Raymond Summerlin, Deputy Health Officer, City 
Health Dept., Ottumwa, Iowa. 


COMMITTEE ON FOOD EQUIPMENT 
OsjECTIVES 


To participate with other health organizations and 
industries in the formulation of sanitary standards for 
food equipment. Specifically, the functions of this 
committee include: (1) cooperation with other health 
agencies and industry, under the auspices of the Na- 
tional Sanitation Foundation, in the joint develop- 
ment of NSF Standards for Food Service Equipment; 
(2) when directed by the Executive Board, to co- 
operate with other health groups and industry in 
the development of sanitary standards for food equip- 
ment; and (3) to present to the membership at the 

‘annual meeting those standards which the Committee 
recommends be endorsed or approved by the As- 
sociation. 


MEMBERS 


John H. Fritz, Chairman, Food & Public Health 
Inspection, Bur. of Food & Public Health Engineering, 
District of Columbia Dept. of Public Health, 300 
Indiana Ave., N.W., Wash., D.C. 

Col. F. H. Downs, Jr., 3786 Norman Bridge Road, 
Montgomery 6, Alabama. 

Lt. Cdr. D. R. Gooden, MSC, USN, Bur. of Preven- 
tive Medicine & Surgery, Room 7302, Bldg. 7, POTX, 
Department of the Navy, Washington 25, D.C. 

Karl K. Jones, Div. of Foods & Drugs, State Board of 
Health, 1330 W. Michigan St., Indianapolis, Indiana. 

John H. McCutchen, Bureau of Food & Drug, Di- 
vision of Health, Jefferson City, Missouri. 

Wilbur C. Parkinson, Div. of Foods & Sanitary 
Engineering, City Board of Health, 115 South State 
St., Salt Lake City 11, Utah. 

James W. Smith, Tourist Establishment Sanitation, 


State Dept. of Health, Richmond 19, Va. 

Jerome Trichter, Environmental Sanitation, City 
Dept. of Health, 125 Worth St., New York City 13, 
New York. 

James A. Wesbrook, Milk & Food Consultant, Pub- 
lic Health Service, U.S. Dept of Health Education 
& Welfare, Region 111, 700 East Jefferson St., Charlot- 
tesville, Virginia. 


COMMITEE ON FROZEN FOOD SANITATION 


OByECTIVES 

To study conditions and practices within the frozen 
food industry, to determine the sanitary problems in- 
volved which might contribute to a public health 
hazard, and to make recommendations for the solution 
of such problems. 

MEMBERS 

Frank E. Fisher, Chairman, c/o Food & Drug Div., 
Indiana State Board of Health, 1330 W. Michigan St., 
Indianapolis, Indiana. 

W. P. Boylston, Div. of Sanitary Engineering, State 
Board of Health, Columbia 1, S.C. 

O. A. Ghiggoile, Bureau of Dairy Service, State 
Dept. of Agriculture, 1220 N St., Sacramento 14, 
California. 

G. L. Hays, Bacteriological Group, American Can 
Co., Central Div., 11th Ave. and St. Charles Road, 
Maywood, Illinois. 

Wm. C. Miller, Jr., Milk and Food Program, Div. of 
Sanitary Engineering Services, U.S. Public Health 
Service, Washington 25, D.C. 

Raymond Summerlin, Deputy Health Officer, City 
Health Dept., Ottumwa, Iowa. 

Dr. K. G. Weckel, Dept. of Dairy & Food Industries, 
College of Agriculture, University of Wisconsin, 
Madison 6, Wisconsin. 


COMMITEE ON MEMBERSHIP 
OByECTIVES 

To make every effort to increase the membership 
of the organization by bringing to the attention of 
all qualified persons the advantages of belonging to 
the International Association of Milk and Food Sani- 
tarians, Inc., and to interest State milk and food sani- 
tarians’ organizations in the advantages of affiliation 
with the Association. 

MEMBERS 

Harold Wainess, Chairman, Wainess & Associates, 
510 N. Dearborn St., Chicago 10, III. 

Harold J. Barnum, Milk Sanitation Services, Den- 
ver Dept. of Health & Hospitals, West 6th Ave. & 
Cherokee St., Denver 4, Colorado. 

Harold E. Calbert, Dept. of Dairy & Food Indus- 
tries, College of Agriculture, University of Wisconsin, 
Madison 6, Wisconsin. 

D. C. Cleveland, Sanitation Section, City-County 
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Board of Health, 505 Municipal Bldg., Oklahoma City, 
Oklahoma. 

Chas. E. Corley, Chief of Sanitation, Div. of Local 
Health Services, State Board of Health, Columbia 1, 
South Carolina. 

Dr. L. K. Crowe, Prof., Dept. of Dairy Husbandry, 
College of Agriculture, University of Nebraska, Lin- 
coln 3, Nebraska. 

H. C. Goslee, Dairy Consultant, 256 Palm Street, 
Hartford, Connecticut. 


Mel H. Herspring, Alemeda County Health Dept.,. 


15000 Foothill Blvd., San Leandro, California. 

Dr. C. K. Johns, Officer-In-Charge, Dairy Tech- 
nology, Canada Dept. of Agriculture, Experimental 
Farms Service & Science Service, Science Service 
Bldg., Ottawa, Ontario, Can. 

H. K. Johnson, Div. Milk Sanitation, State Dept. 
of Agriculture, Harrisburg, Penna. 

K. L. Pool, Div. Engineering & Sanitation, State 
Board of Health, Box 640, Boise, Idaho. 

P. E. Riley, Dept. of Public Health, 1800 W. Fill- 
more St., Chicago 12, Illinois. 

L..O. Tucker, State Dept. of Health, Smith Tower, 
Seattle 4, Washington. 

A. B. Quencer, Dairymen’s League Coop. Assn., 
Inc., 51-40 - 59th St., Woodside 77, N.Y. 

Chas. E. Walton, City-County Health Dept., 
Pueblo, Colorado. 

Otto E. Skiles, Knox County Health Dept., Knox- 
ville, Tenn. 


COMMITTEE ON ORDINANCES AND 
REGULATIONS PERTAINING TO 
MILK AND DAIRY PRODUCTS 


OBJECTIVES 

To review and study the provision of sanitary or- 
dinances and regulations pertaining to milk, milk 
products, and frozen desserts, to evaluate data on 
research findings relative to the sanitary and public 
health significance of the specific requirements of 
ordinances and regulations, and to prepare for sub- 
mission to the members of the Association recommen- 
dations for changes in existing ordinances and regula- 
tions. 


MEMBERS 


Donald H. Race, Chairman, Dairy Products Im- 
provement Inst., Inc., 302 State St., Ithaca, N.Y. 

C. V. Christiansen, Dir. of Laboratories, Bowman 
Dairy Co., 140 W. Ontario St., Chicago, IIl. 

J. C. Flake, Sanitary Standards, Evaporated Milk 
Assn, 228 N. LaSalle St., Chicago 1, Ill. 

Archie B. Freeman, Milk & Food Consult., Public 
Health Service, U.S. Dept. of Health, Education and 
Welfare, Region 11; 42 Broadway, New York 4, N.Y. 
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O. A. Ghiggoile, Bur. Dairy Service, State Dept. 
Agriculture, 1220 N. St., Sacramento, Calif. 

K. A. Harvey, Dist. Supvsg Sanitarian, South Cen- 
tral District Health Dept. 309 - 2nd Ave., East, Twin 
Falls, Thado. 

C. H. Holcombe, Agricultural Products Inspection, 
State Dept. Agriculture, 515 State Off. Bldg., St. Paul, 
Minnesota. 

Ed. Small, Standardization & Program Development 
Br., Agriculture Marketing Service, U. S. Dept. of 
Agriculture, Washington 25, D.C. 

Stephen J. Wolff, Pavely Dairy Co., 1001 S. Grand 
Blvd., St. Louis 4, Missouri. 


COMMITTEE ON RECOGNITION AND AWARDS 


OBJECTIVES 
This committee is charged with the responsibility 
of implementing those objectives of the Association 
concerned with (1) recognition of individual milk 
and food sanitarians whose achievements have con- 
tributed greatly to the public health and welfare of 
their communities, and (2) recognition of those mem- 
bers of the Association who have, through distin- 
guished service, contributed greatly to the professional 
advancement and growth and reputation of the Inter- 
national Association of Milk and Food Sanitarians, 
Inc. 
The Committee receives and reviews nominations 
for the annual Sanitarian’s Award, and has full re- 
sponsibility for the selection of the recipient. The 
Committee also receives and reviews recommenda- 
tions on candidates for the annual Citation Awards, 
and counsels with the Executive Board relative to 
the selection of the recipients. It is also responsible 
for handling all matters pertaining to the presentation 
of awards, publicity and other related items. 
MEMBERS 
H. S. Adams, Chairman, c/o Indiana University of 
Medicine, 1100 W. Michigan St., Indianapolis 7, 
Indiana. 
Paul Corash, Milk Div., New York City Dept. of 
Health, 125 Worth St., New York 13, N. Y. 
James M. Doughty, Jr., Div. of Foods & Drugs, 
State Dept. of Health, Austin, Texas. 
Mr. C. G. Leonard, State Board of Health, Div. 
Sanitary Engineering, Columbia, S. C. 
Richard S. Mansfield, 125 Woodmont Circle, Clin- 
ton, Tennessee. 
Dr. Richard M. Parry, 158 Greenwich Ave., Pon- 
tiac, Warwick, Rhode Is. 
COMMITTEE ON 
RESEARCH NEEDS AND APPLICATIONS 
OBJECTIVES 
The objectives of this committee are: (1) to serve 
the field sanitarian as a clearing house for new ideas 
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and practices which would enable a more efficient 
discharge of their duties; (2) to coordinate its ac- 
tivities with those of a similar committee of the 
American Public Health Association (Engineering & 
Sanitation Section); (3) to ascertain the needs of the 
membership for specific information on given prob- 
lems and to find the best method of disseminating 
information obtained by the Committee. 
MEMBERS 

Dr. Samuel H. Hopper, Chairman, Dept. of Public 
Health, Indiana University Medical Center, Indian- 
apolis, Indiana. 

H. J. Barnum, Dept. of Health & Hospitals, W. 
Sixth Ave. & Cherokee St., Denver 4, Colorado. 

F. C. Baselt, Research & Technical Dept., City of 
Aberdeen, South Dakota. 

John E. Guinn, Dept. of Public Health, State Office 
Bldg., Cheyenne, Wyoming. 

Dr. C. K. Johns, Dairy Technology Research, Dept. 
of Agriculture, Ottawa, Ontario, Canada. 

W. C. Lawton, Quality Control Committee, 2274 
Como Ave. West, St. Paul 8, Minnesota. 

Dr. Keith H. Lewis, Milk & Food Research, Dept. 
Health, Education & Welfare, Rob’t A. Taft Sanitary 
Engineering Center, 4676 Columbia Pkwy, Cincinnati, 
Ohio. 

Dr. Warren Litsky, Dept. of Bacteriology & Public 
Health, Univ. of Massachusetts, Amherst, Massa- 
chusetts. 

Dr. K. G. Weckel, Dept. of Dairy & Food Industries, 
Univ. of Wisconsin, Madison, Wisconsin. 


COMMITTEE ON SANITARY PROCEDURES 


OxjECTIVES 


To participate jointly with the Sanitary Standards 
Subcommittee of the Dairy Industry Committee and 
the Milk and Food Branch, U.S. Public Health 
Service, in the formulation of 3A Sanitary Standards 
for Dairy Equipment. Specifically, the functions of 
this committee are: (1) to receive, consider, and 
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comment on proposed sanitation standards for dairy 
equipment submitted by the Sanitary Standards Sub- 
committee; (2) to bring to the attention of the Sani- 
tary Standards Subcommittee items of dairy industry 
equipment and methods for which formulation of 
sanitary standards appear desirable; and (3) to co- 
operate with the Dairy Industry Committee, the U.S. 
Public Health Service, and health officials in attain- 
ing universal acceptance of the sanitary standards 
upon which mutual agreement has been reached. 


MEMBERS 


‘C. A. Abele, Chairman, 2617 Hartzell Street, Evans- 
ton, Illinois. 

John Andrews, Sanitary Engineering Div., State 
Board of Health, Raleigh, North Carolina. 

E. B. Buchanan, Pompano Beach, Florida. 

D. C. Cleveland, Sanitation Sec., City-County Board 
of Health, 505 Municipal Bldg., Oklahoma City, 
Oklahoma. 

Paul Corash, Milk Division, City Dept. of Health, 
125 Worth St., New York 13, New York. 

Dr. Milton R. Fisher, Milk Control Sec., Dept. of 
Public Welfare, St. Louis 3, Missouri. 

Mark D. Howlett, Jr., City Health Dept., 111 East 
ist St., Los Angeles 12, Caiifornia. 

J. L. Littlefield, Dairy Division, State Dept. of 
Agriculture, Lansing 13, Michigan. 

C. K. Luchterhand, State Board of Health, State 
Office Bldg., Madison 2, Wisconsin. 

James A. Meany, Chicago Board of Health, 8948 S. 
Daflin St., Chicago 20, Il. 

Samuel O. Noles, State Board of Health, Bur. of 
Preventable Diseases, Box 210, Jacksonville 1, Florida. 

I. E. Parkin, Dairy Specialist, College of Agric., 
Pennsylvania State Univ., Univ. Park, Pa. 

D. B. Whitehead (Klenzade Prod., Inc.) 4886 
Woodmont Drive, Jackson, Mississippi. 

H. L. Thomasson, Exec. Sec’y, International Assn. 
of Milk & Food Sanitarians, Inc, P. O. Box 437, 
Shelbyville, Indiana. 


Special Seruice Article 


PRIVATE SEWAGE DISPOSAL SYSTEMS 
FUNCTION, DESIGN AND CAPACITY OF THE SEPTIC TANK 


(Editor’s note: This is the second in a series of these articles on 
this subject. The first appeared i in the July 1958 issue of the 
Journal.) 


As was pointed out in the July issue of the Journal, 
the percolation test gives a reasonably good esti- 
mate of the ability of the subsoil to absorb septic 
tank effluent. This test is highly important and forms 
the basis for further planing. 


FUNCTIONS OF THE SEPTIC TANK 


The first and most important function of a septic 
tank is to provide protection for the subsoil in which 
the effluent is absorbed. Untreated liquid household 
wastes will quickly clog all but the most porous 
gravel formations. Thus it is highly important that 
the absorption ability of the soil be protected. 


The second function of the septic tank is to retain 
solids. As sewage from a dwelling enters the tank its 
rate of flow is reduced so that large solids sink to the 
bottom or rise to the surface. These solids are re- 
tained in the tank and the clarified effluent is dis- 
charged. The accumulation of solids at the bottom 
of the tank is the sludge, while scum is a partially 
submerged mat of floating solids that may form at 
the surface of the tank. Sludge, and to a lesser degree 


scum, will be digested and compacted into a smaller’ 


volume. Space must be provided in the tank to store 
this residue; otherwise sludge and scum will be 
scoured from the tank and may clog the subsurface 
disposal system. 


The third function is accomplished through bidlogse 
action. Solids and liquids are subjected to decomposi- 
tion by bacterial and natural processes. Bacteria pres- 
ent are known as anaerobic and they thrive in the 
absence of free oxygen. The treatment of sewage 
under the anaerobic conditions is termed, septic, 
hence the name septic tank. A considerable portion 
of the sludge and scum is liquified through decomposi- 
tion and digestion. During this process gas is librated 
from the sludge, carrying a portion of the solids to 
the tank surface where they accumulate with the 
scum. 


Septic TANK LOCATION 


The location of the septic tank is especially impor- 


tant whenever private water supplies are involved. 
Contrary to popular belief, a high degree of bacterial 
removal is not accomplished and the effluent may 
and does contain infectious material. Although the 
sewage undergoes treatment in the tank, the liquid 
discharge can in no sense be considered safe. Un- 
fortunately some uninformed tradesmen leave the 
impression with the unsuspecting home owner that 
certain miraculous actions take place in the tank, and 
that the overflow is as clean as pure water. A little 
experience with the septic and malodorous conditions 
of the tank effluent will quickly convince any reason- 
able person that this is wholly untrue. 

Most health officials agree that a horizontal separa- 
tion of 50 feet between a private water supply and a 
septic tank is satisfactory. Like all rules, there are 
exceptions, and in some areas where there is creviced 
limestone or other similar subsurface formations, dis- 
tances much greater than 50 feet may be no guarantee 
of safety. Not only should the tank be 50 feet from a 
private water supply, it should also be the same 
minimum distance from a pump suction line. 

Underground pollution usually moves in the same 
general direction as the normal movement of the 
ground water in the locality and ground water moves 
in the direction of the slope of the water table, that 
is, from the high water table area, to the lower. In 
general, the water table follows the contour of the 
ground surface. It is for this reason that disposal sys- 
tems should be located downhill from wells or springs. 

The septic tank should be located at least 5 feet 
from any building. In general, the tank should be lo- 
cated where the largest possible area will be available 
for the subsurface disposal field. Consideration should 
also be given to location from: the standpoint of 
maintenance and cleaning. Where practical, the top 
of the tank should be about one foot below the sur- 
face of the ground; on level ground the top may be 
even with the surface or slightly above and be mound- 
ed over with earth. 


Septic TANK CAPACITY 


The concept of septic tank capacity which | pre- 
vailed a decade or more ago has now undergone 
considerable revision. The introduction of automatic 
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232 PrivATE SEWAGE 
clothiés washers, home dishwashing machines and 
garbage grinders, which increase water consumption, 
and hence increase the volume of liquid waste, have 
caused an upward revision to be made in tank capaci- 
ties. Studies have shown that liberal capacity is not 
only important from a functional standpoint, but is 
also good economy. Recommended liquid capacities 
are shown in Table 1 below. 


TaBLe 1 


Lieu Capacrry or TANK IN GALLONS 


(Provides for use of garbage-grinders, automatic washers, 
‘ and other household appliances) 


Recommended Equivalent 
Number of bedrooms minimum tank capacity 
capacity per bedroom 
2 or less 750 875 
8 900 300 
4 1000 250 


For .each additional bedroom, add 250 gallons. 


SEPTIC TANK DESIGN 


The septic tank should be watertight and con- 
structed of materials not subject to excessive corrosion 
or decay. Concrete, coated metal, vitrified clay, heavy- 
weight concrete bricks or hard burned brick are sat- 
isfactory. Steel tanks, meeting commercial standard 
177-15 of the U.S. Department of Commerce are gen- 
erally acceptable. If heavyweight concrete blocks are 
used they should be laid on a solid foundation and 
mortar joints should be well filled. The interior of 
the tank should be surfaced with two quarter inch 
coats of cement-sand-plaster. Precast tanks should 
have a minimum wall thickness of 2% inches and 
should be properly reinforced to facilitate handling. 
If precast covers are used they should be at least 3 
inches thick and reinforced. 


Access must be provided to each compartment of the 
tank for inspection and cleaning and so that both inlet 
and outlet are accessible. Either a removable cover or a 
20 inch manhole in least demension should be pro- 
vided. Where the top of the tank is more than 18 
inches below the finished grade, manholes and in- 
spection holes should extend approximately 8 inches 
below the finished grade. Such extensions can be 
made using clay or concrete pipe. 


Device 


The outlet device should penetrate just far enough 
below the liquid level to provide a balance between 
sludge and scum. A verical section of a properly op- 
erating tank would show three distinct layers, scum 
at top, a middle zone free of solids, and a bottom 
layer of sludge. The outlet device retains scum in 


DisposaL SysTEMS 


‘the tank, but at the same time limits the amount of 
sludge that can be accommodated without scouring. 
The outlet device should generally extend to a dis- 
tance below the surface equal to 40 per cent of the 
liquid depth. This should be reduced to 5 per cent 
for the horizontal cylindrical tanks. The outlet device 
should extend above the liquid line to approximately 
1 inch from the top of the tank. 


TANK INLET 


The inlet invert should enter the tank at least 1 
inch, but preferably 3, above the liquid level in the 
tank to allow for periodic rises in liquid level dur- 
ing periods when wash is discharging to the tank. A 
vented inlet tee or a baffle should be provided to di- 
vert the incoming sewage downward. It should pene- 
trate at least 6 inches below the liquid level but in 
no case should penetration be greater than that for 
the outlet. , 


TANK PROPORTIONS 


For tanks of given capacity and depth, the shape of 
the tank is unimportant. For tanks of given capacity 
and surface area, shallower tanks function as well 
as deep ones. However, it is recommended that the 
smallest plan dimension be at least 2 feet. Liquid 
depth may vary between 30 and 60 inches. 


TANK COMPARTMENTS 


Although a number of arrangements are possible, 
the term “compartmentation,” as used here, refers to 
a number of units placed in series. These can be either 
separate units linked together, or sections enclosed 
in one continuous shell with watertight partitions 
separating the individual compartments. 

A single-compartment tank will give acceptable per- 
formance. The available research data indicate, how- 
ever, that a two-compartment tank, with the first 
compartment equal to one-half to two-thirds of the 
total volume, provides an extra degree of suspended 
solids removal, which may be especially valuable 
under tight-soil conditions. Tanks with three or more 
equal compartments give at least as good performance 
as single-compartment tanks of the same total capac- 
ity. No tank should have in excess of four compart- 
ments, and each compartment should have a minimum 
plan dimension of 2 feet with liquid depth ranging 
from 30 to 60 inches. 

An access manhole should be provided to each com- 
partment. Venting between compartments should be 
provided to allow free passage of gas. Inlet and out- 
let fittings in the compartmented tank should be pro- 
portioned as for a single tank. The same allowance 
should be made for storage above the liquid line as 
in a single tank. 
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PrivATE SEWAGE DisposaAL SYSTEMS 


The third and concluding article on “Private Sew- 
age Disposal Systems,” will appear in the September 
issue of the Journal and will deal with, the sub-surface 
absorption systems. 


* Department of Health, Education and Welfare, Public Health 
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Service, Manual of Septic Tank Practice, PHS Publication 
No. 526, U.S. Government Printing Office, Washington 25, 


DC. 
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NEWS AND EVENTS 


AUTHORIZATION TO USE THE 3-A SYMBOL 


Following is a list of concerns to which 3-A Symbol Council authorization to use the 3-A symbol have 
been issued since publication of the list in the July 1958 issue of the Journal. This list supplements other 
listings published in earlier issues of the Journal. 


AUTHORIZATION 
NUMBER 


106 


107 


ll 


10 


48 


105 


CONCERN AND ADDRESS 


EVAPORATORS AND VACUUM PANS 


Henszey Company 
202 North Water Street 
Watertown, Wisconsin 


C. E. Rogers Company 
8731 Witt Street 
Detroit 9, Michigan 


FARM TANKS 


Creamery Package Mfg. Co. 
1243 W. Washington Blvd. 
Chicago 7, Illinots 


Girton Manufacturing Co. 
Millville, Pa. 


Metal Products Co. 
222 Dewey 
Wichita, Kansas 


Van-Vetter, Inc. 
2130 Harbor Ave., S.W. 
Seattle 6, Washington 


PIPING FITTINGS 


Girton Manufacturing Co. 
Millville, Pa. 


PUMPS 
Waukesha Foundry Co. 
Waukesha, Wisconsin 


TANKS - AUTOMOTIVE 


Atlas Metal Products, Inc. 
554 Wilbur Cross Highway 
Berlin, Conn. 


Mopet NuMBERS 


Evap: 86T, 55T, 85T, 120T, 
150T, 198T, 252T, and 378T. 
Pans: 36”, 42”, 48”, 60”, 72” 
and 84”. 

Evap: Single, Double, and Tri- 
ple Effect. 

Pans: 28”, 36”, 42”, 4’, 5’, 6’. 


Add: RFB: 180, 250, ang 375. 
Also RS: 200, 300, and 400. 


Substitute “Thrifite” for “Scots- 


man. 
Replace “R” and “S,” with PR, 
PS, 4R, and 4S. 


Add: VVS: 125, 1250, and 
1500. VVSS: 125. 
AV: 200 to 1000, inclusive 


Girton Lever Lock Valve 


Add: DO-200 
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NEWS AND Events 


PUBLIC HEALTH TRAINING NEEDS 
GIVEN CLOSE SCRUTINY 


The National Conference on Public Health Train- 
ing met in Washington, D.C., July 28-30 to make 
recommendations to the Surgeon General of the U. S. 
Public Health Service on current and future national 
needs for trained public health personnel. Some one 
hundred educators and administrators met represent- 
ing graduate public health, nursing education, sani- 


tary engineering and sanitary science and other health — 


related fields. 

The 84th Congress in 1956, through Public Law 
911, authorized the establishment of a program of 
public health traineeships to be administered by the 
Public Health Service. This became known as the 
Title I Amendment and for the fiscal year 1956, pro- 
vided one million dollars for traineeship funds to 
assist several categories of public health workers in 
obtaining both graduate, and in some instances, under- 


graduate education. The Act also required that a 


National Conference be called to evaluate training 

and other needs of public health personnel and io 

advise the Surgeon General on three points in par- 
ticular, as follows: 

1. Appraise the effectiveness of the traineeship 
program in meeting needs for trained public 
health personnel; 

. Consider modification in basic legislation, if 
any, which may be desirable to increase its 
effectiveness; 

3. Consider the most effective distribution of re- 
sponsibilities between Federal and State Gov- 
ernments with respect to the administration 
and support of public health training. 

With this charge before the Conference, and work- 
ing through four separate task groups, a number of 
resolutions were drawn and adopted which will have 
far reaching effects on the recruitment of new per- 
sonnel and will more adequately provide for the prep- 
aration of those currently engaged in public health 
activities. Some thirty-five resolutions were adopted 
for the Surgeon General’s consideration. These in 
turn will be reported to the Congress in 1959 with 
the request that further pertinent amendments be 
made to the existing act plus the appropriation of 
additional funds to further implement the training 
program. It is of course impossible to predict what 
congressional action will be taken, but it is reasonable 
to assume that Congress will seriously evaluate the 


urgency of the several resolutions and take appropriate. 


action. 

A number of resolutions adopted by the Conference 
are of broad national import and point to the need 
for’a stepped up program in terms of both recruit- 
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ment and academic and technical preparation. Some 

of the more significant resolutions adopted are as 

follows:* 

1. The length of the training period should be 
increased especially for persons who hold or 
will fill key positions requiring highly tech-. 
nical skills or, who have complex adminstra- 
tive assignments. 

(Currently; Title I traineeships are for an academic 
year plus an extension for field or special training up 
to 12 months). 

. There be provided a mechanism whereby di- 

rect grants for special graduate or other types 
of training can be made to qualified persons 
who have been working in public health for 
an extended period of time. 
(This resolution overcomes the objection that Title I 
funds are now awarded largely to new recruits or to 
persons with not over five years of public health ex- 
perience. An analysis of personnel needs indicates that 
a large group of public health workers with exten- 
sive experience should receive further specialized 
preparation ). 

3. That there be appropriated for direct train- 

ing grants to individuals, the aggregate sum 
of $1,500,000 for the first year of the program 
and that this amount be increased $500,000 
for each of the next five years. 
(Under the currently operated plan an applicant for 
a traineeship must apply to an accredited educational 
institution and be accepted prior to the time funds are 
granted through the Public Health Service. In a small 
proportion of cases, the educational institution may 
give a direct grant. The new proposal would liberalize 
existing procedure and policy). 

4, That there should be basic support for the 
operation of Schools of Public Health by a 
separate Act and on a continuing basis. 
(Enrollment in School of Public Health dropped from 
a high of about 900 in 1947 to a low of about 400 
by 1954. With the advent of Title I traineeships, stu- 
dent enrollment has. increased. Since 1956, the num- 
ber of students receiving preparation in various edu- 
cational institutions, largely, Schools of Public Health, ° 
has been slightly in excess of 1,000, exclusive of 
nurses taking a year of preparation in nursing educa- 
tion). 

5. Establish a categorized grants-in-aid program 
to the several states for public health training 
and for’ professional recruitment. 

(In addition to the Title I traineeship program of 
awards to individuals directly or through training in- 
stitutions and through federal support to educational 
institutions, there is need for federal grants-in-aid to 
states to assist them in meeting their public health 
training requirements. Such program might well in- 
clude academic and non-academic training, pre-service 
and in-service training, field training and residency 


to 


*Numbers shown here do not correspond with numbered reso- 
lutions adopted by the Conference. 


‘ 
1 


236 


News AND Events 


OFFER 
SANITIZERS 
ADVANTAGES 


A LONG RECORD OF DEPENDABILITY. 
lodine is recognized as a most efficient 
antiseptic and germicide. It is known to 
be effective against a wide range of organ- 
isms. New technology has now resulted in 
more efficient iodine formulations devel- 
oped especially for sanitization. 


SPECIALIZED PRODUCTS. lodine sanitiz- 
ers and detergent-sanitizers are offered 
by leading manufacturers for treatment 


of milk, food and beverage utensils and 
equipment. Also available are iodine dis- 
infectant-cleaners for hospitals, schools, 
institutions, food and beverage plants, 
and industrial applications. 
EFFECTIVE. lodine sanitizers are effective 
in low concentrations. Their use can con- 
tribute to improved public health. 

EASY TO TEST. The well-known iodine 
color is an indication of solution strength. 


When the color of an iodine sanitizing 
solution begins to disappear, that is a 
signal to replenish or replace the solution. 
There is no reason ever to let an iodine 
solution get too weak to be effective. Test 
kits are available. 


Write us for further information and 
names of manufacturers offering iodine 
sanitizers and disinfectant-cleaners in 
your area. No obligation, of course. 


CHILEAN IODINE EDUCATIONAL BUREAU, INC. 2322 


120 Broadway, New York 5, N. Y. 


training. From a survey of training needs in local and 
- state health departments it is estimated that some 
12,000 public health workers are now in need of at 
least one academic year of public health preparation. 
If adequate training funds and facilities are made 
available about 7,000 persons can receive such train- 
ing within the period 1959-1963). 

. If a grants-in-aid program is established *be- 
tween the states and the federal government, 
it should be on a matching ratio basis of two 
dollars to one. This is predicted upori the fol- 
lowing points: 

a. Such program will provide nation-wide 
coverage. 

b. Personnel trained at the expense of one 
state will frequently pursue their public 
health careers on other states. 

c. Field training provided in one state may 
be for the benefit of trainees and educa- 
tional institutions of other states. 

(Under the current Title I program there have— 
been no training grants directly to states. It is 
felt that the broader grants-in-aid plan will give 
better coverage ). 
. The Public Health Service should extend its 
program assistance to states by making avail- 
able teams of training specialists where needed 
programs cannot be developed on a local or 
area basis. 
(In this case the facilities of the Taft Sanitary Engi- 
neering Center, the Communicable Disease Center and 
the National Institutes of Health, might be called upon 
to extend their services to state and local agencies 
through courses conducted by traveling teams of 
specialists ). 
. The public Health Service should seek au- 
thority and funds to make available personnel 
on loan to operating agencies and to institu- 


tions to assist them in maintaining services dur- 
ing the time their regular personnel is away 
for academic training. 

(This would be used if no other feasible solution is 
available. However, one of the deterrents to training 
leave has been the lack of persons who could take 
over the normal and regular duties of the trainee). 


9. A certain portion of the traineeship funds 


should be allocated for the awarding of trainee- 
ships, on a pilot study basis, for the public 
health training of students for first level sani- 
tarian positions and that such funds be granted 
for the last year of undergraduate academic 
training to students pursuing a public health 
course at schools recognized as offering courses 
in this area. . 
(Under present procedures, Title I funds are for grad- 
uate education or for undergraduate education for 
nurses who hold an -R.N., or for dental hygienists 
holding a certificate. Other students pursuing a public 
health course at the undergraduate level are excluded. 
While the recommendation is for a pilot study, it 
would permit the channeling of. some funds in the 
direction of sanitarian training). 


. Teaching grants should be made available to 


improve graduate training for  sanitarians, 
sanitary engineers, public health laboratory 
personnel, public health nutritionists and for 
others in public health related fields. Such 
funds, in this case, should be in addition to 
those provided for Schools of Public Health 
and Schools of Nursing. 


In addition to the ten recommendations given 
above, others were adopted which included requests 
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for funds to assist graduate schools of public health 
in administration and other expenses attendant upon 
the increase in student enrollment, the extension of 
training fund usage to other than official agencies 
concerned with public health, and for appropriations 
to help defray expenses incurred in an expansion of 
buildings, laboratories and other physical facilities. 


During the three day session the Conference made 
many significant observations and recommendations. 
These will have to be carefully evaluated and placed 
in proper perspective by the Public Health Service 
and later by the Congress. With public health prac- 
tice changing and with new situations and conditions 
to be met, an adequate complement of well trained 
workers and scientists is urgently needed to insure 
the continued health protection and promotion at a 
high Jevel nationally. 


FLUORESCENT DYE GIVES RAPID 
ANTIBIOTIC TEST 


The Journal of Dairy Science has reported that 
R.J. Lehman and Charles A. Matthews of the Ani- 
mal Husbandry Research Division, U.S.D.A., Belts- 


PUBLIC HEALTH OFFICIALS WANT ASSURANCE OF QUALITY AND PURITY 
OF VITAMIN CONCENTRATES USED FOR VITAMIN FORTIFIED MILK 


Vitex Laboratories Provides This Assurance 


@ All vitamin ingredients used in Vitex vitamin concentrates for milk are 
tested for purity before they are used. 

@ All vitamin ingredients used in Vitex vitamin concentrates are tested 
and retested for potency before they are used; every lot is code 

/ identified. 

@ Every can of processed canned Vitex vitamin concentrate for milk is 
identified by a permanent code identification. 

@ Every lot of Vitex vitamin concentrate containing vitamin D is tested 
biologically and every lot containing vitamin A is tested both chemi- 
cally and spectrophotometrically to assure its claimed potency before BE 
it is released for distribution. 

@ Every lot of Vitex vitamin concentrate is certified for its potency by 
assay reports available to all sanitarians. 

@ A record is kept of the distribution of every can of Vitex vitamin 
concentrate. 


VITEX LABORATORIES 


A Division of NOPCO CHEMICAL COMPANY 


Pioneer Producers of a Complete Line of Vitamin Concentrates for the Dairy Industry 


Vitex Provides Assurance 


Harrison, N.J. © Richmond, Calif. 


ville, Maryland, and R. E. Hargrove, Eastern Utiliza- 
tion Research and Development Division, USDA, 
Washington, D.C., used fluorescent materials for the 
indirect detection of antibiotics in milk. A rapid sensi- 
tive and reliable means for detecting antibiotics in 
milk is needed urgently by dairy manufacturers, dairy 
farmers, and public health officials. Although several 
sensitive and apparently reliable tests for antibiotics 
have been proposed recently, all of them are labora- 
tory tests that require from 2% to 8 hours. The time, 
laboratory equipment,. and skill required for these 
tests reduce their usefulness, particularly to cheese- 
makers and farmers. 


The addition of a combination of fat-soluble fluvres- 
cein (Fluoral) and uranine, as a “marker,” to penicil- 
lin preparations intended for intramammary infusion, 
was found to provide a rapid and satisfactory means 
for detecting the antibiotic in milk. The marker was 
detected visually in the milk for 48 hours after treat- 
ment and with ultraviolet light for 96 hours. The 
marker was nontoxic to the treated animals and did 
not affect milk production. Statistical analysis of the 
data showed a close correlation between the excretion 
of marker and penicillin from the treated udders. 
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SODIUM NITRITE MORE ACCURATE 
FOR CHECKING H.T.S.T. 
HOLDING TIME 


G. I. A.. Lang and W. K. Jordan of the Depart- 
ment of Dairy Industry, Cornell University, Ithaca, 
N.Y., made a comparison of standard methods of meas- 
uring holding time in H.T.S.T. pasteurizers. The uni- 
versal adoption of H.T.S.T. pasteurization of milk, 
with a holding time of. a matter of a few seconds, 
necessitates a precise and accurate method of meas- 
uring the time of holding of the milk under this sys- 
tem. Various methods have been used or suggested 
for use in the determination of holding time in 
H.T.S.T. pasteurizers, each having its relative ad- 
vantages and disadvantages. The object of any meth- 
od is to determine the minimum time in which a 


bacterial cell will travel through the holding tube. ° 


Recent years have seen the development of more ac- 
curate methods. This study is a comparison of two 
methods of determining holding time, one of which 
is considered to be the most accurate method avail- 
able. and the other, one of the most widely used 
methods. The former method may be called a chem- 
ical method as it involves the injection of a chemical 
substance at the entrance to the holding tube which 
is detected at the outlet of the holding tube by a 
reagent which gives a colour reaction. The latter 
method is the electrolytic or salt conductivity meth- 
od which has been standardized in the United States 
for the measurement of holding time in H.T.S.T. 
pasteurizers. 


Three tests for the determination of holding time 
were compared; namely, the nickel-chloride-dimethy- 
Iglyoxime chemical method, the sodium _nitriate- 
Griess-Ilosvay chemical method, and the salt con- 
ductivity method. Tests were carried out, under field 
conditions, on five commercial plate-type, high-tem- 
perature, short-time pasteurizers, the capacities of 
which ranged from 3,935 to 16,525 Ib. per hour. The 
size of holding tubes on these units was from 1% - 
2% in. nominal size sanitary piping whereas one of the 
units had a plate-type holder section. 


The methods were compared under conditions as 
nearly identical as circumstances would permit. Re- 
sults of tests, carried out in accordance with these 
methods, were compared on the basis of the same 
flow rate, with the same type of injection being used. 
The point of injection of the solution used as a tracer 
was the same in all tests in relation to the flow of 
liquid entering the holding section. 


The results indicate that the sodium nitrite test 
was more sensitive as a method of determining hold- 


ing time than either the nickel chloride test or the 
salt conductivity test. This was more apparent in 
high-capacity units, using larger-sized holding tubes, 
and in lower-capacity units with a low holding-tube 
efficiency. The nickel chloride test and the salt con- 
ductivity test were shown to be of comparable sensi- 
tivity on low-and medium-capacity units, but on 
higher-capacity units the nickel chloride test appeared 
more sensitive than the salt conductivity test. 

The salt conductivity test was more easily adapted 
to varying conditions than the chemical test and it 
was not more difficult to operate. The reagents for 
the chemical test required greater care and time in 
preparation and handling than the salt solution for 


the salt conductivity test; the salt conductivity test. 


could be done in much less time than the chemical 
test. 

Quoted From: Journal Dairy Science Abstracts, 
June 1958. 


CLASSIFIED ADS 


FOR SALE 


Single service milk sampling tubes. For further information and 
a catalogue, please write Bacti-Kit Co., P. O. Box 101, Eugene, 
Oregon. 


POSITION WANTED 


Well qualified milk tech. (charge of lab for good southern co. 4 
yrs.) wants job with future in north. Best possible references. Avail- 
able. Write M. L. Schmoker, 4611 N Hwy. 8, New Brighton, Minn. 


} CENTRIFUGAL 
PUMPS... 


@ Complete line lets you fit the pump to the jo 
© Easy to clean, ruggedly built 
@ Can be dismantled without tools 
@ Pumps both product and cleaning solutions 


Write for new, valuable pump data 


tHe Creamery Package mre. 


COMPANY 
1243 W. Washington Bivd., Chicago 7, Ill. 
Branches in, 23 Principal Cities 
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If we 
had it all to do 
over again... 


We would still put prime emphasis on research and 
service . . . research into newer and better products 
giving superior sanitation economically . . . research 
into advanced techniques and new concepts making 
the sanitation job easier, faster and more effective 
. . . research into all facets of scientific sanitation. 


. .. and service you can count on from men with 


DIVERSEY. 


1820 ROSCOE STREET, CHICAGO 13, ILLINOIS 


“know-how” . . . “‘shirt-sleeve”’ service that works 
with you on all sanitation problems. . . fast service 
when and where you need it. 

On this our 35th Anniversary, we continue to put 
unrelenting emphasis on research and service . . . and 
if you check with us after 100 years, you would still 
find our company progressing on this same firm basis. 


THE FOOD INDUSTRY IN 
A CHANGING WORLD 


Excerpts from an address by Dr. Bernard L. Oser, upon re- 
ceiving the 1958 Babcock-Hart Award from the Institute of 
Food Technologists, May 27, 1958, Chicago, Illinois. 


. . . If we, as food scientists, appraise the situation 
which confronts mankind we will have to acknowl- 
edge that whether man’s tenancy of the world con- 
tinues depends upon how well our science progresses 
... we have paid but little heed to two matters which 
are vital to man’s future existence. . . . More than 
half of the world’s population now struggles to re- 
ceive fewer than 2200 calories per capita. Shortly 
before World War II there was sufficient food to 
provide a world average of 2300 calories per person. 
Now, despite a 9 per cent increase in food output, 
the average available today is down to 2260 calories. 
We are indeed walking a nutritional tight-rope. . . . 
Much of the earth’s 36 billion land acres is not arable. 
In fact, less than one-tenth is under cultivation and, 


it has been estimated, present agricultural technology 
‘would permit at most a doubling of current world 
food production. Compare this with the anticipated 
trebling or quadrupling of population (in the next 
100 years) and it becomes obvious that some control 
of human multiplication must be exercised . . . every 
means will have to be taken to expand and conserve 
food supplies. . .. We shall have to find or make new 
foods. . . . These foods may come from some of the 
thousands of known plant varieties never before con- 
sumed by humans, from artifically cultivated algae 
or yeasts, or from the sea. . . . But in addition to tap- 
ping these natural sources and biological factories, 
future mankind will have to look to the chemical lab- 
oratory—or the chemical factory—for supplemental 
amino acids and calories as we do today for vitamins. 
... The science of chemistry is our greatest potential 
ally. Through the study of soils, the fixation of at- 
mospheric nitrogen, the development and improve- 
ment of fertilizers, the chemist has already rendered 
great contributions to the agricultural revolution of 
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our age. In recent years, too, significant strides have 
been taken in the effective use of chemicals. to de- 
stroy plant and animal pests—including insects and 
rodents, pathogenic microorganisms and viruses, and 
weeds . . . functional uses of chemicals have con- 
tributed greatly to expanding the variety and whole- 
someness of our foods. . . . In spite of the established 
“virtues of food additives ‘ore: is a growing tendency 
to look at them askance as if they debase foods. The 
rigid structure of our laws has cast most of these 
substances as poisons . . . We will have to gear our 
thinking, legislative and otherwise, to technological 
and agricultural progress if we -are to satisfy human 
needs in the days to come . . . science is but one 
constitutent of progress. To reap its fruits we must 
also have boldness and courage. . . . In our concern 
lest a few parts per million of a useful food additive 
violate the letter of the law, let us bear in mind that 
if we are to produce and protect food for future 
billions, the advances of chemistry must be capitalized 
upon. Additives are important today and always will 
be. But the “food chemicals” of tomorrow will be 
eaten by the pound and by the ton. They will be 
the synthetic proteins, fats, and carbohydrates that 
will augment the cruder products of nature... . A 
negative or shortsighted attitude toward chemicals 
will not come to the rescue of a world population 
threatened by mass starvation .. . 

Quoted From: Food and Drug Research, June 1958 


TWENTY YEARS OF 
PUBLIC HEALTH PROGRESS 
HIGHLIGHTED IN NEW YORK 


HEALTH SHOW 


The first city-wide report of public health progress 
in. twenty years will take place at the New York 
Coliseum August 6th to 23rd, when more than eighty 


leading health organizations will provide striking testi-- 


mony to the advances made in these years in public 
health protection. 

New Yorkers and out of towners are invited to visit 
the vast Coliseum’s first floor, where they will see 
the benefits of continuing scientific investigation, and 
how the knowledge gained and its application help 
U. S. citizens to be among the healthiest people in 
the world. 

The more than eighty organizations participating 
in the New York Health Show will exhibit and point 
up some of the outstanding advances in public health 
during the last two decades, including such outstand- 
ing benefits to the public as: 

Protection against polio, diphtheria and other dread 
diseases; 

Education about vaccines, hygiene, diet, cleanli- 
ness, weight control and other important public and 
private health protective measures; 

Significant progress in coping with cancer, and in 
awakening the public to taking proper precautionary 
steps for general health protection. 


“FORM-FIT” WIDE FLANGE 
HUGS STANDARD BEVEL 
SEAT FITTINGS 


DURABLE 
GLOSSY SURFACE 


>) LOW COST...RE-USABLE 


LEAK-PREVENTING 
NEOPRENE GASKET for Sanitary Fittings. 


Check these SNAP TIVE Adoantages 
Tight joints, no leaks, no shrinkage peer at easy to assemble 
unaffected Self-cente 
Eliminate line blocks 
Odorless, polished surfaces, easily cleaned Help overcome line vibrations 
Withstand sterilization Long life, use over and over 


Ayailable for 1”, 1%", 2”, 2%" and 3” fittings. 
Packed 100 to the box. Order through your dairy supply house. 


THE HAYNES MANUFACTURING CO. 
709 Woodland Avenue Cleveland 15, Ohio 


SANITARY METHOD OF APPLYING 
A U.S. P. LUBRICANT 
TO DAIRY & FOOD 
PROCESSING EQUIPMENT 


HAYNES-SPRAY 


V.$.P. LIQUID PETROLATUM SPRAY  shoutd be used to 
USP. UNITED STATES PHARMACEUTICAL STANDARDS 
CONTANS WO ANNUAL OR VESETABLE FATS. ABSOLUTELY 


SANITARY VALVES 
HOMOGENIZER PISTONS — RINGS 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 

POSITIVE PUMP PARIS. 

GLASS & PAPER FILLING 
MACHINE PARTS 


SANITARY — PURE 
ODORLESS —TASTELESS 


NON-TOXIC 


The Wedern HAYNES-SPRAY Wethed of Lubrication 
Conhorms with the Wide Ondinance and Cede 
Recommended by the U.S. Public Health Sowice 


The Haynes-Spray eliminates the danger of contamination which is 
possible by oid fashioned Jubricating methods. Spreading lubricants 
by the use of the finger method may entirely destroy previous 
bactericidal treatment of equipment. 


PACKED 6-12 oz. CANS PER CARTON 


THE HAYNES MANUFACTURING CO. 
709 Woodland Avenue + Cleveland 15, Ohio 


SHIPPING WEIGHT—7 LBS. 
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AFFILIATES 


AFFILIATES OF 
International Association of Milk and Food Sanitarians 


AMERICAN INDIAN SANITARIANS 


ASSOCIATION 
Pres., Joseph Medina .... Bernallilo, N. M. © 
Ist. Vice- Tes., Thomas J. Stevens 
Packer, Arizona 


2nd. Vice-Pres., John Adams 
Montana 
Sec., Bales William 


USP. HS., field’ ‘Health Unit, 
North Dakota 
Auditor: Verlyn Owen 
Rosebud, South Dakota 


ARIZONA ASSOCIATION OF 
AND Foop SANITARIANS 


AssOCIATED ILLiInoIs SANITARIANS 


Pv Stephen J. Conway ........ Chicago 
Pres. “Elect, Robert W. Coe .. Rock Island 
First Vice-Pres., Gilbert G. Gibson 
Chicago 
Sec. Vice Pres., Louis W. Pickles .. eM 
Sec.-Treas., P. Edw Riley 

‘of Public Health, 1615 

Street, Evanston, Illinois. 
Sergeant-at-Arms, L yle J. Lawson 


Floyd M. Keller ...................- Chicago 

uis H. Weiner ................ Chicago 
Executive Board Members: 

Paul N. Hanger ............ Springfield 


CALIFORNIA ASSOCIATION OF Datry 
AND SANITARIANS 


Ist Vice-Pres., M. H. tenon Oakland 
2nd Vice-Pres., x enson .. Fresno 


Health 
angeles Ave., Chino, 
Regional Directors 
Don Downing .............. Sacramento 
O. W. Hindman ............ Bakersfield 


INNECTICUT ASSOCIATION OF 
Damy & Foop SANITARIANS 


Pres., Eaton E. Smith .............. Hartford 
ger ag Orrin P. Snow .. Wallingford 


_ Sec., H. Clifford Goslee 


256 Palm St., Hartford 
Hartford 
Darry SANITARIANS ASSOCIATION OF 
THE Det-Mar-Va PENNINSULA 
Pres., Carlton Forter ... Greensboro, Md. 
Vice-Pres., Powell Smyrna, 
Sec., Richard J. W 
492 Wheeler ‘Bivd., Oxford Pa. 
Treas., Dr} J. M. Jaqueth .. Betterton, Md. 


ASSOCIATION OF 
AND Foop SANITARIANS 
Pres. J. S. Massey. Pensacola 
Vice-Pres., John °D. Robinson 
Plant City 


Sec.-Treas., Ben J. N 


Northrup 
4835 Burlington Ave., St Petersburg - 


Past Pres., D. L. 
‘es Beach 


Directors 
Austin E. Graham .... Winter Haven 
riffin 


Patrick J. Griffin ................ Tampa 
Harvey Jordan .................... Miami 
W. A. Krienke ............ Gainesville 


Stannie D. Williams .... Jacksonsville 


Gerorcia CHAPTER OF THE 
INTERNATIONAL ASSOCIATION OF MILK 
AND Foop Inc. 


Pres., Elco Morris ..:..........-...-...... Atlanta 
Vice-Pres., Faegin Atlanta 
Sec. -Treas., John J. os 

Dairy Dept., U. of 


Board Directors: 
S. Region ........_ Wm. Fountain 


E. C. Region ........ big George 
N. Ag Region ........ W. W. Gilley 
S. W. Region. ...............-.. J. Drake 


N. E. Region James Ware 
Member at Large ........ Dr. H. Hodgson 
IpaHo SANITARIANS ASSOCIATION 
Pres., Jack B. Jelke ............... .. Blackfoot 
Vice-Pres., Alex Schaefer ............ Jerome 

Sec. -Treas., C. Manghan 


INDIANA ASSOCIATION OF 
AND Foop SANITARIANS 
Pres., William Komenich ................ Gary 
Pres. Elect., Harold § 
Indianapolis 


First Vice-Pres., Samuel T. Elder 

Evansville 

Second Vice-Pres., Ronald C. ioe 
Indianapolis 


Iowa ASSOCIATION OF 
SANITARIANS 
Mason City 
ers 


Pres., Grover Seeberger .... 
Vice-Pres., Robert L. Sand 
Des Moines 


Sec.-Treas., Ray Belknap, State 

Health Dept. ................ Des Moines 
Executive Board: 

ae Ames 


Vice-Pres, Auguiine Sauer 
2nd Vice-Pres., Samuel Hoover ............ 


Sec.-T: Frank L. Kell 

ec.-Treas., Kansas State 
Board of Health, Topeka 

Cal Emerson Pratt 


Dan Evans ...........-.... Kansas City 


Association or 
AND Foop SANITARIANS 
Pres., L. E. Maybugh .......... Louisville 
Vice-Pres., A. W. "Ru uick, Jr. . Lexington 
Sec.-Treas., 
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MICHIGAN ASSOCIATION OF 
SANITARIANS 
Pres., William Wade ....... 
Vice-Pres., Robert Dalton ...... .. Lansing 


2nd Vice-Pres., .. Corunna 
Health Dept., City 
Lansing. 
Recording Dr. Frank Peabody 


ept. Microbiology and Public 
posed Mich. State University, East 


Past Osville Nelson .. Rockford 
Kenneth Kerr .......... Grand Ra Rapids 
Robert Kramer Ionia 


O. W. Kaufman ................ M.S. U. 
_ Kenneth Van Patten ........ Lansing 
MINNESOTA SANITARIANS ASSOCIATION 
Pres., H. E St. Paul 
ec.-T reas. 
St. Paul, 
Directors: 
H. St. Paul 
J. Handy .. 
eter Hanson 
A. Ness 


Pres., Gerald Cook ........ Fredericktown 
Ist Vice-Pres., Vincent T. 


2nd Vice-Pres., Leslie Miller 


Bluff 
of Health, City. | 


Pres., Willi White Plains 
Pres.-Elect, Dr. Robert W. M er 


Sec.-Treas., R. P. M 
118 Stocking | Hall, Cornel 


Sec. 


Norto Dakota ASSOCIATION OF 
SANITARIANS 
Pres., Ivan Unteracher .......... Mandan 
Pres.-Elect, N. O. Branvold. ‘Grand Forks 
Vice-Pres., Duane A. Johnson 


Sec.-Treas., John E. Lobb 
317 Griffin, Bismark 
Past Pres., John E. Fields ...... Dickinson 
OREGON ASSOCIATION OF MILK 
SANITABIANS 


> 
LE | 
Pres., Perry Klump ...................._ Phoenix 
Pres.-Elect, Mason Lang ........ Phoenix 
Sec.-Treas., Hiram Shouse 
.......-Room 430 State Office Bldg., 
Phoenix 
Phoeni 
- 
Missouri ASSOCIATION OF MILK AND : ‘ 
Foop SANITARIANS 
Auditors: 
Auditors: 
' Carl R. eus ............ Huntingburg 
‘ge | 
’ Walter H. Grunge .... New York City i 
: Kansas ASSOCIATION OF MILK William B. Gay .............-.-.... Oswego 
: SANITARIANS Lawrence L. Clough Albany 
| | | 
Pres., Roy Stein Corwallis 
: Sec.-Treas., Archie Miner, 568 Olive 2 
Street, Eugene, Oregon, Eugene 
Mad on ouisvilie Farmers Creamery. 
Board of Directors: Auditors: ’ 
C. F. Pearce .................--. Louisville 
. H. J. Flynn ...................... Newport _ Grover C. Poe ................... P 
Paris B, Bales Monticello 
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PENNSYLVANIA SANITARIANS 
TION 
Pres., Walter E. Arnold ...... Vanderbilt 
Pres. “Elect, Allan Miller ............ Oxford 


Y 
202 Willett Rd., Glenshaw 
Treas., C. D. Herbster ...... Selinsgrove 


Ruope IsLanp 
Pres., Charles Ross .............. Providence 
Vice-Pres., Alden 
So. W. Conn 


oodstock, 
Sec., R. M. Bey . Box 22, Warwick 
Treas., T. J. Grennan, Jr. .... Providence 


Rocxy Mountain AssociaTION 

oF Mix anv Foop SANITARIANS 
Pres., Charles E. Walton 
Laramie, Wyo. 
Pres. Elect., Paul Freebairn 

selitiesinailinindhtelnal Salt Lake City, Utah 
lst Vice- Pres., Larry Gordon 

Albuquerque, N. M. 
2nd. Vice-Pres., John G. Guinn 
Cheyenne, Wyo. 
Sec.-Treas', Joe Mason, Dairy Div. Den- 

oe. Health Hospitals, Denver, 


Chris Morgan ............ Lincoln, Neb. 


SANITATION SECTION Texas PuBLIC 
pe AssoctaTION 
hairman, Chester A. Purcell .. Sherman 
Vice-Chairman, Don, Sad = Bellaire 
Don t. Worth 
L. M. Hollar 
W. W. Clarkson 
Paul Schultze 


AFFILIATES 


SourH CAROLINA ASSOCIATION OF 
SANITARIANS, INc. 
Pres., J. Darby Drake ............ Anderson 
Vice-Pres., James T. Fowles .. Columbia 
Sec. eg John C. Brown 


lanes H. Moore ............ Charleston 

Rudolph McCormack .... Ridgeland 


Soutrn Dakota AssOcIATION 
OF SANITARIANS 
Pres., Charles Halloran ................ Pierre 
Pres. “Elect, Harlan Stricklett 


Scc.-Treas., Robert P. S. 


Executive Board: 


TENNESSEE ASSOCIATION OF 


Pres., Kermit J. Cornell ........ Greenville : 


Pres.-Elect, Glenn Kilday ...... Bluntville 
Sec.-Treas., Carl T. Burns 


Rt. 1, Greenville 
Auditors: 
Elmer G. Smith ............ Kin 


State Board of Health, Columbia . 


AssociaTION OF MILK 
AND Foop SANITARIANS 

Pres., E. H. Phillippe, Jr. -....... Danville 
First Vice-Pres., T. R. Anderson 
Staunton 
Sec. Vice Pres., M. W. Jefferson 
Richmond 
Sec.-Treas., J. F. Pace, State Dept. of 

Health, State Office aie, 


WasHINGTON MiLkK SANITARIANS 


ASSOCIATION 
Poe: Pritts Pullman 
Pres.-Elect, Harold Janzen ...... Yakima 
Sec.-Treas., Frank W. 
City Health Dept., 
Public Safety Bldg., Seattle. 
Auditors: 
Reid Greathouse ........ Walla Walla 
Harry Johnson .................. Spokane 


WIscONsIN ASSOCIATION OF MILK 
AND Foop SANITARIANS 
Pres., James T. Judd .........-...... Shawno 
Vice-Pres., Edward R. Friday .... Madison 
Sec.-Treas., L. Wayne Brown, 421 Chem- 
i istry Bldg., U. of Wis. .. Madison 


Past Pres., Burdette Fisher ............ Kiel 
Directors: 

“Donald Sun Prairie 

Walter H. Jopke .............-.- Madison 


Prices: Single Copies, 50 cents each; 
25-100 copies, 45 cents each. 


Procedure for 


Ohe Investigation 


of 


Joodboine Disease 


Outbreaks 


Recommended by 


INTERNATIONAL ASSOCIATION OF MILK AND FOOD 


SANITARIANS, INC. 
COPIES OBTAINABLE FROM 


International Association of Milk and Food Sanitarians, Inc., 


Box 437, Shelbyville, Indiana 


100 or more copies, 35 cents each. 
Please do not send stamps. 


Notice: Limited number in Spanish translation at 50 cents each. 


Dire 
1C. on 
Auditors: ; 
J. P. Brooks ..................... Hampton 
Past-Pres., Howard Froiland .... | 
Elected Member, Ed Siemers.... 
fille DeFrain ........ Lincoln, Neb. 


Leucine 
Isoleucine 
Methionine 
Lysine 
Arginine 
Cystine 
Tyrosine 
Phenylalanine 
Tryptophane 


MICROBIOLOGICAL ASSAY 
of Vitamins and Amino Acids 
Difco Media are available for the microbiological assay of 


Riboflavin 
Niacin 
Thiamine 
Pantathenic Acid 
Biotin 
Vitamin B!2 
Folic Acid 
Pyridoxine 
Choline 

Citrovorum Factor 

Inosital 

p-Aminobenzoic Acid 


Each medium is free from the essential growth requirement factor for which the medium is 
recommended. The addition of this factor in specified increasing concentrations elicits a growth res- 
ponse of the test organism which may be measured acidimetrically or turbidimetrically. Appropriate 
media for carrying cultures in stock, and preparation of inocula for each test are available. 


Complete details of media for Microbiological Assay available upon request 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 


INDEX TO ADVERTISERS — 


Babson Bros. Co. Back Cover 
Baltimore Biological Laboratories ............................ II 
Carbola Chemical Co. .. Il 
Chilean Iodine Educational Bureau, Inc. .... Page 236 
Creamery Package Mfg. Co. .......................- Page 238 
Difco Laboratories ..................... Vv 
Diversey Corp. Page 239 
IAMFS, Inc. ne Page 242, VI, VII, VIII 
Johnson & Johnson I 
Klenzade Products, Inc. II 
Lazarus Laboratories - Division West 
Chemical Co. V 
Pennsalt Chemicals .....................-- Inside Back Cover 
Rohm & Haas Co. Inside Front Cover 
S. B. Penick & Co. IV 
The Haynes Mfg. Co. IV 


Vitex Laboratories - Division Nopco 
Chemical Co. Page 237 


REDUCES 
BACTERIA 


“TAMED IODINE"'® 


IOSAN'§ 


DETERGENT-GERMICIDE 


IOSAN reduces bacteria counts to 
amazing lows. R and pr its 
milkstone buildup. Moreover, it sim- 
plifies sanitation. Replaces two or 
more products because it is both a 
powerful cleaner and sanitizer. 


1OSAN is the original “Tamed lodine” 
Detergent-Germicide. The U. S. Patent 
Number on its label is your protection 
against imitators. Available from your 
regular supplier or from Lazarus 
Laborz‘ories inc., Division of West 
Chernicat Products Inc., 42-16 West 
Si., Long island City 1, N. Y, 
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3-A ACCEPTED PRACTICES 


FOR THE 
SANITARY CONSTRUCTION, INSTALLATION, TESTING AND OPERATION 
OF 
HIGH-TEMPERATURE SHORT-TIME PASTEURIZERS 


Formulated by 
International Association of Milk and Food Sanitarians, Inc. 
U. S. Public Health Service a 
The Dairy Industry Committee 


Price: Extra Copies — With Cover 50¢ each, Without Cover 45¢ each — 100 or more with cover 45¢ 
each, Without Cover 40¢ each. i : 
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Notice 
Attractive Membership Lapel Button and Decal 


Now Available 


~ Convolution — Blue ... . Circle & Bar — Silver... . Field — Blue 
Letter “S” — White . . . . Lettering — Blue 


3 1/4" Decals @ 25c each = $ 
WA Nike cass Lapel Buttons @ $1.00 each = $ 


International Association of Milk & Food Sanitarians, Inc. 
Box 437, Shelbyville, Indiana 


Notice 


Every Milk Sanitarian should have a complete set of 


3A Sanitary Standards. DO YOU HAVE YOURS? 


: Order Blank on the back of this notice.—Order Now!!! 
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Application for Membership 
INTERNATIONAL ASSOCIATION OF MILK & FOOD 
SANITARIANS, Inc. 
Box 487, Shelbyville, Indiana 
Name Date 
Please Print 
Address O New 
Renews! 
Business Affiliation Cy Re-instotement 
Annual Dues $5.00 OO Check O Cash 
(Membership Includes Subscription to Journal of Milk & Food Technology.) 
(Please Print) 
Recommended by 
Box 437 Subscription Order 
Shelbyville, Ind. 
JOURNAL OF MILK & FOOD TECHNOLOGY 
De 
Please Print 
Address 0 New 
Renewal 
Educatione!l & Public Libraries (Annually) $4.00. Individual Non-Member Subscription (Annuelly) $6.00 
Check Cash Governmental Agencies, Commercial Organizetions 
(Please Print) 
LA & JM. Change of Address 
Box 437, Shelbyville, Ind. 
FROM 
Name Date _. 
Please Print 
Address 
TO 
Name 
Please Print 
Address 
(Please Print) 
1 A.M. & JM. FT, Order for 3A Standards 
Box 437, Shelbyville, Ind. 
Name 
Please Print 
Address 
( ) Complete Set @ $250 = ( ) Complete set bound (durable cover) @ $4.25 = 
( ) HTST Std—with cover — .50 
) HTST Std—without cover .45 
5 Year Service on Standards as Published — 2,50 additionel 
Amt. Title 
Schedule of prices for reprints F. O. B. Shelbyville, Indiene 
a7 2P 3 & 4 Pages 6 & 8 Pages 12 P. Cover 
100 or leas $12.50 $15.00 $21.00 $30.00 $50.00 $21.67 
Add'1. 100’s 1.60 1.60 3.00 20 7.00 3.37 
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seven full years 


Mr. CLARK BOWEN, 
Wellsboro, Pennsylvania, 


shown with Korndyke Beets 
Janneck Segie— all-time 
living world’s champion 
milk producer. 


"| run my dairy business the only way it 
. should be run—on a business-like basis,” says 
Mr. Bowen. And, like all profit minded dairymen, 
Mr. Bowen knows that it doesn’t pay to take 
risks with his milk filters. 
That’s why he uses engineered Rapid-Flo Milk 
Filters and the Rapid-Flo Check-up—a common 
sense program for improving milk quality and profit. 


Why take chances? Rapid-Flo Filter Disks 
are engineered for clean milk production . . . for 
safe filtration ... and the extra benefit of the 
Rapid-Flo Check-up at no extra cost. 


_If you want tomake more money from milk 
—read the important message on the bottom of 


“All good sediment tests for 


with RAPID-FLO’ 


your Rapid-Flo Single Faced box. You’ll find the 
complete story on how you can improve quality 
and profit with the Rapid-Flo Check-up. 


FILTER PRODUCTS DIVISION 
4949 West 65th Street, Chicago 38, Illinois 
Copyright, 1954, Johnson & Johnson, Chicago 
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WATERS UP 


BOF HARDNESS: 


In accordance with U.S. Public Health Service recommenda- 
tions, more and more State agencies are accepting quaternary 
based germicides which state their water hardness tolerance 
levels on the product label. The higher the water hardness toler- 
ance level, the greater the area in which the germicide will be 
safe — beyond question, beyond the risk of public health. Onyx 
is glad to encourage all efforts toward this end, and as its con- 
tribution, offers germicide manufacturers quaternaries with the 
highest hard water tolerance and with accepted label claims. 


be Because water hardness is at best a variable, from well to well 
and from season to season, a safe germicide or sanitizer should 
offer the highest level of water hardness tolerance. Products 
based on Onyx’ BTC-824, for example, are effective germicides 
in waters up to at least 500 ppm. Products based on other Onyx’ 
quaternaries are effective in waters up to 1,100 ppm. All Onyx 
quaternaries are tested in accordance with Interpretation No. 


21, Federal Register, September 1956. These claims have been 
reviewed and accepted by the U.S. Department of Agriculture. 


*For further information on labeling procedures and on Onyx 
quaternaries, write for Bulletin HW-6-7. ONYX OIL & CHEM- 
ICAL COMPANY, Industrial Division, 190 Warren Street, 


Jersey City 2, N. J. 


ask the man from Onyx QO 
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